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COVEP SHEET 
FINAL ENVIRONMEl\TAL H'.PACT STATEME!\T 

DOE/EIS-0012 

(a) Lead hgency: The Department of Energy 
(b) Proposed Action: Petroleum Production at Maximum 

Efficient Rate, Naval Petroleum Reserve No.l (ELK HILLS), 
Kern County, California. 

(c) For Further Information Contact: (1) Mr Richard Fussell, 
P.E., Environmental Coordinator, Officer in Charge of 
Construction, naval Facilities Engineering Command Con-
tracts, Elk Hills, P.O. Box 40, San Bruno, California 94066,415-
877-7064. (2) Dr .. Robert J. Stern, A_cting Director, NEPA Affairs 
Division, Office of the Assistant Secretary for Environment, 
Room 4G-064, Forrestal Building, Washington, D.C. 20585, 
202-252-4600. (3) Mr. Stephen H. Greenleigh, Esq., Acting 
Assistant General Counsel for Environment, Room 6G-087, 
Forrestal Building, Washington, D.C. 20585, 202-252-6947. 

For Copies of the EIS Contact: Mr. Richard Fussell at the 
address noted above. 

(d) Designation: Final EIS 

(e) Abstract: Proposed is the increase in petroleum pro
duction at Elk Hills from 160,000 barrels per day to a peal: 
maximum efficient rate of between 200,000 and 240,000 bar
rels per day. This production increase involves; operation 
of collection, distribution, and injection systems for oil, 
gas, and water; operation of gas plants to handle up to 354 
million cubic feet per day; loading up to 1.5 million gal
lons per day of gas liquids to trucks and railroad cars; and 
operation of surface handling facilities for disposal of up 
to 30,000 barrels per day of produced wastewater. Alterna
tives considered include; (1) alternative methods to produce 
oil from the reserve; (2) alternatives methods of shipping 
gas liquids from the reserve; (3) alternative locations for the 
railroad car loading facility; (4) postponement of the 
proposed action; and (5) cancellation of virtually all 
development and production at the reserve. 

(f) The review period for this final EIS ends 30 days after 
its availability is announced in the Federal Register weekly 
report of the Environmental Protection Agency. 
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SUMMARY 

( ) Draft ( X )  F i na l  Env i ronmenta l Impact 
Statement 

Department of Energy , Ass i stant Secretary for 
Resource Appl i cati ons , Off ice of Nava l Petro l eum 
and O i l  Sha l e  Reserves 

Capta i n  John Di ck-Peddie  
Offi ce i n  Charge of Constructi on ,  E l k H i l l s  
P .  0 .  Box 40 
San Bruno , Ca l i forn i a  94066 

Petro l eum Product i on at Maximum Effi cient Rate 
Nava l  Petrol eum Reserve No . 1 ( E l k H i l l s )  
Kern County ,  Cal i forn ia  

( X )  Adm i n i strat ive ( ) Leg i s l ative 

1 .  Br ief  Description  of Proposed Action : Pursuant to Publ i c  Law 
No . 94-258 , the Nava l  Petro l eum Reserves Production Act of 1976 , the· 
Nava l Petro l eum Reserves were opened up for production  at maximum 
effic i ent rates ( MER )  consi stent wi th sound eng i neer i ng practi ces , for a 
per iod of 6 years . Add i t ional  open-up peri ods of  3 years each are a l so 
author ized i f  recommended by the Pres i dent and approved by Congress . A 
major objectiv� of thi s Act was to i ncrease domestic petro l eum product i on . 

MER producti on for Naval Petro l eum Reserve No . 1 ( N P R- 1 )  i s  expected 
to peak a t  between 205�000 and 240,000 barrel s per day ( B/ D )  of crude oi l 
i n  1982 . The l aw a l so prov ides that the Reserve s hal l be produced i n  a 
manner whi ch wi l l  secure maxi mum hydrocarbon recoveries . Cons i stent 
wi th thi s mandate , the produci ng reservo i rs are pressure mai nta i ned by 
the i nject i on of res i due natura l  gas and water. Product ion at th i s  peak 
rate wi l l  be reached after a rap i d  bu i l dup and then gradua l ly decl i ne .  
The proposed project i nvol ves: operat ion of co l l ect ion ,  d i stribut i on , 
a nd i nj ect ion  systems for o i l , gas� and water ; o perati on of ex i st i ng and 
new gas process i ng fac i l iti es to handle up to 354 mi l l i o n  cubi c feet per 
day; l oa d i ng of up to 1 , 500 , 000 gal l ons per day of gas l i qu i ds to trucks 
and ra i l road cars; operati on of surface hand l i ng fac i l i ti e s  for di sposal 
of up to 30 , 000 B/D of produced wastewater ; ope rat ion  of  e l ectri c  power 
d i s tribut ion systems , cathodi c  protect i on systems , and support fac i li ties ; 
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constructi on and use of we l l  dri l l i ng access roads and the rehab i l i tati on 
of exi st i ng primary road systems . 

A l l faci l i t ies  are l ocated at  NPR- 1 ,  i n  western Kern County ,  Cal iforn i a ,  
wi th the fol l owi ng excepti ons : (a ) ex i st i ng Chevron gas proces s i ng 
faci l i ty at  McKi ttr ick  ( 2  m i l es west of N PR- 1 )  for hand l i ng  60 mi l l i o n  
cub i c  feet per day ; a nd  ( b )  new gas l i q u i ds p i pel i ne system , ra i l road 
sp ur ,  and  ra i l road car l oadi ng faci l i ty to be l ocated east of Taft 
(6 mi l es south of NPR-1 ) . 

2 .  Summary of Envi ronmenta l Impacts and Adverse Effects : Pos i t i ve 
impacts of the proj ect wou l d  be i ncreased emp l oyment,  use of vacant 
hous i ng ,  i ncreased l ocal spendi ng on goods a nd servi ces , and the potenti a l  
for i ncreased domest i c  petrol eum production  wi th a commens urate decrease 
i n  t he U . S .  ba l ance of payment defi c i t .  The achi evement of i ncreased 
producti on ,  however,  i s  dependent on conti nued buyer i nterest . Adverse 
effects of the proj ect wou l d  i nc l ude i ncreased a i r  pol l ution  em i s s i ons , 
i ncrea sed no i se l evel s ,  reduct ion i n  vegeta t i on , l o s s  of the Petrol e um 
Reserve for use i n  emergency s i tuati ons , i ncreased traffi c l evel s ,  and 
decreased v i sua l  q ua l i ty .  It i s  ant i ci pated that di fferent ia l  impacts 
of  the p roj ect and a l ternati ves cou l d  be s i g n i fi cant enough to be 
controvers i a l . 

3 .  A l ternat ives Consi dered : Sa l e  of up to 360 mi l l i o n  cub i c  feet per 
day of the res i due ga s p l a nned for near-term i nject i on to ma i n ta i n  fi e l d  
reservo i r  pres sure ;  i nj ect ion rather than sa l e  of a maj or portion  o f  gas 
l i q u i ds ; a l l - truc k transportat ion of gas l i qu i ds ; a l ternate l ocati ons 
for the ra i l road car l oad i ng faci l i ty to a poi nt  wi th i n  NPR-1  boundaries ; 
postponement of action ; cancel l at ion  of vi rtua l ly  a l l devel opment and 
producti on at NPR- 1 ;  and subst i tute ways of increas i ng energy product i on 
i f  there i s  no act i on at N PR-1 . 

4 .  Comments Rece i ved : Comments were recei ved from the U n i ted States 
Departments of Agr i cul ture ; Army ; I nterio r ;  and Transportati o n ;  the 
Advi sory Counci l on H i s tori c Preserva ti on ; Envi ronmenta l  Protect ion  
Agency ; the State of  Ca l i forni a ;  reg i ona l and  l ocal government agenc i es ; 
pri vate organi zati ons ; a nd i nd i v i dua l ci ti zens . 
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A .  Purpose and S ummary 

1 .  Purpose 

I .  I NTRODUCT ION AND PROJ ECT DESC R I PT ION  

On  Apr i l  5 ,  1 976 Congress passed Publ i c  Law 94-258 , d i rect ing that 

Nava l Petro l eum Reserve No . 1 ( N PR- 1 ) , Kern County ,  Cal i forni a ,  ( F ig . 1- 1 ) , 
be opened up and produced at the maximum eff ic i ent rate (MER )  cons i s tent 

wi th sound engi neer i ng pract i ces for a per iod not to exceed 6 years after 

the date of enactment of Publ i c  Law 94-258 .  At the concl us i on of the 
6-year production period , the Pres i dent may , wi th the approva l of Congress , 
extend the per iod of product ion for add i t i ona l peri ods of not to exceed 
3 years each . Open-up of the Reserve began on J uly  3 ,  19 76 . The producti on 

rate at  N PR-1 duri ng the fourth quarter , 1978 , was approximately  120 ,000 
barrel s of o i l  per day ( BOPD ) .  Thi s document deta i l s  envi ronmenta l impacts 
associ ated wi th petro l eum production  of the E l k H i l l s  Reserve at the 

estimated peak MER of between 205 , 000 and 240 , 000 BOPD . 

Publ i c  Law 94-258 a l so ca l l s  for secur i ng p i pel i ne capaci ty for not 

l ess than 350 , 000 BOPD from NPR- 1 to a marketi ng termina l . Ava i l abl e 
pi pel i ne ca pac i ty i n  the vi c i n i ty of NPR- 1 i s  approximate ly 160 ,000 to 
1 70 , 000 BOPD and the Government i s ,  therefore , cons i deri ng the construct i on 

of a new conveyance system to move i ts crude o i l from E l k Hi l l s. Convey

ance system a l ternati ves and as soci ated env i ronmenta l impacts are descri bed 

i n  the Draft Envi ronmenta l Impact Statement "Crude Oi l Transport Alter

nati ves from Nava l Petro l eum Reserve No . 1 ,  Tupman , Cal i forni a ,  Part One 

of Three , E l k H i l l s/Coa l i nga Conveyance System ; Part Two of Three , E l k 

I - 1  
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Figure l -1 .  Location of the U . S .  Naval Petrol eum Reserve 
No . l at E l k Hil l s ,  Kern County , Cal ifornia . 

Source: U . S .  Navy 
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Hi l l s/Port Hueneme Conveyance System ; and Part Three of Three , E l k H i l l s/ 

SOH IO  P i pel i ne Connect i on Conveyance System , 1 1 Apri l 18 , 1977 ; and i n  the 

F i na l  Envi ronmenta l Impact Statement ( FE I S )  1 1 Crude O i l  Transport from 
Nava l Petrol eum Reserve No . 1 ,  Tupman , Ca l i fo rn i a 11 , September 197 7 .  

2 .  Backg round 

The concept of a government-managed petro l eum reserve began  wi th 
Pres i dent Theodore Roosevel t and h i s  concern for assuri ng a secure 
source of o i l  supp ly for Navy s h i ps . Hi s concern eventua l ly l ed to an 

Executive Order i s sued on September 27 , 1909 , by Pres i dent Wi l l i am 

Howard Taft , wi thdraw i ng certa i n  publ i c  l ands from genera l sa l e .  These 
l ands i nc l uded the E l k H i l l s .  

On J une 25 , 1912 , at the request  of the Secretary of the Navy , the 

Secretary of the I nterior  i dent i f i ed for the Navy 38 , 073  acres of poten

t i a l o i l - bear i ng publ i c  l ands i n  Ca l i forn i a ,  prev i ous ly  wi thdrawn from 

publ i c  sa l e , suffi c i ent to i nsure a supply of 500 m i l l i on barre l s of 

o i l . Accord i ng l y ,  Presi dent Taft i ssued an Execut i ve Order , dated 

September 2 ,  1912 , setti ng a s i de these l ands as  NPR- 1 . At that t ime ,  of 

the 38 , 073  acres set as i de , 12 , 103 acres appeared to be owned by pri vate 

i nterests and 25 , 970  acres were owned by the Government .  Except for a 
bri ef peri od between 192 1 through 1927 , when it was ass i gned to the 

Department of the Interior , management of the Reserve was vested i n  the 

Secretary of the Navy .  Pursuant to Publ i c  Law 95-91 , August  4 ,  1977 
( Append i x  A } , management of thi s ,  as  wel l as  the other reserves , now 
rests wi th  t he Secretary of Energy ( effecti ve October 1 ,  1977 ) .  

F i rs t  product ion  from NPR-1  is genera l ly bel i eved to have begun i n  

19 19 , from a wel l dri l l ed by Standard O i l  Company o f  Ca l i forn i a  ( Chevron ) 

to the Sha l l ow O i l Zone i n  the centra l part of the Reserve . However , 
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USGS records i ndi cate that a much earl i er wel l  was compl eted on June 16 , 

191 1 ,  w i th an  i n i ti a l  producti on of 75  BOPD . Devel opment was rap i d  on 
i ndustry-owned l ea ses wi th i n  E l k H i l l s  fol l owi ng the 1919 comp l et ion and 
p roduct ion  in 1921 reached a h i g h  of approximately 60 , 000 BOPD . Subse
quentl y ,  wi th the cancel l at i on of l ea ses , product ion was stead i ly re

duced and ma i nta ined at approx imately 10 , 000 BOPD from 1932 to 1943 . By 

November 1942 , some 153 . 5 m i l l i on barrel s of o i l  had been wi thdrawn from 
the Reserve . Toward the end of Worl d War II, a n  extens i ve devel opment 

program at  NPR-1  was i n i t i ated by the government i n  order to ra i se the 

producti on  rate to 65 , 000 BOPD a s  di rected by a Jo i nt  Resol ution of 
Congress .  During the war years { 1942-1945 ) ,  approximately 27 mi l l ion  
barrel s of o i l  were produced from the Reserve . On  August 18 , 1945 , 
product i on was reduced to an  a uthori zed rate of 1 5 , 000 BOPD . That rate 
was subsequentl y l owered i n  several i ncrements to approx imately 
2 , 500 BOPD , wh ich  was the producti on  rate j ust  pr ior to open-up on 
Ju ly  3 ,  1976 .  

On October 15 ,  1942 , Pres i dent Frankl i n  D .  Roosevel t s i gned an 

Executive Ord�r enl arg ing the l im i ts of the Reserve to i ts present area 
of 46 , 095 acres ( Fi g .  1-2 ) . The ownersh i p  a l l ocation  of l and sections  
wi thi n NPR- 1 ,  a s  wel l  a s  the Range a nd Townsh ip  des i g nat i ons , is  g i ven 
i n  F i g ure 1-3 .  

On  November 20, 1942 , fol l owi ng enl a rgement of  the Reserve , a Un it  

Pl an  Contract ( UPC ) was  negoti ated wi th Chevron for the exp l orat i o n ,  
deve lopment ,  a nd operati on of a l l  Reserve l ands i ncl uded in  the UPC .  
Thi s concept was uti l i zed s i nce Chevron owns a s i gn i f i cant  amount of 
l a nd wi thi n the Reserve ( 8 , 541  acres or 18 . 5%) . Some time e lapsed 
fol l owing  negotiati ons a nd thi s UPC wa s u l timately a uthor i zed by 
Congress June 1 7 ,  1944 , and approved by the Pres i dent on  June 28 , 1 944 . 

As amended and supp l emented , the UPC provi des for control  of the 

Reserve to be vested i n  the Secretary of the Navy ( now Secretary of  
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Source: U. S. Geological Survey, Bakersfield, scale 1:250,000. 

Figure 1-2. General Location and Boundary of Naval 
Petroleum Reserve No. 1 
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�. Government �Chevron 

� Chevron [_1 Government 

Source : U . S .  Geol og i cal Survey , 1975 . 

;·:Gov ' t . / l ndustry 

- Reserve No . 1  

Fi gure 1 -3 .  Present Area , Land Owners h i p ,  and Boundary 
of Naval Petro l eum Reserve No . l  



Energy )  act i ng through the Di rector , Off i ce of Nava l Petrol eum and O i l  

Sha l e  Re serves and the Offi cer i n  Charge , Naval Petrol eum Reserves i n  

Ca l i forn i a . The contract further prov i des for expl orati on , devel opment , 

and produci ng operat i ons wi thi n the Uni t to be performed under the 

s uperv i s i on  of an Operat i ng Commi ttee compri sed of one government and 
one Chevron member , each hav i ng one vote . Al so , as  prov i ded by the contract , 

a n  Eng i neer i ng Commi ttee , cons i s t i ng of eng i neers and geol og i sts , funct i ons 

i n  an  advi sory and determi nat ive capac i ty as  a cons u l t i ng body for the 
Operat i ng Commi ttee . The Eng i neeri ng Commi ttee has three members appo i nted 

by Chevron and three members appoi nted by the government . Day-to-day 
operat ion  of devel opment and production fac i l i t i es i s  carried out by a 
prime contractor des i gnated the " un i t  operator" . 

I n  FY  1974 Congress  approved a 5-year expl orati on and devel opment 

program for NPR- 1  whi ch prov i des  for the a ssessment of the resource 

potenti a l  at E l k H i l l s  as wel l as  the devel opment of the produc i ng 
capab i l i ty of the reserve to a maximum eff ic ient producti on rate . Pri or 

to open-up on J u ly 3, 197 6 ,  two Cand i date Envi ronmental Impact Assess-
ments were prepared . The first As ses sment , prepared i n  1974 , a ssumed 

product i on of 160 , 000 BOPD for 1 year .  The 160 , 000 BOPD represented the 

maximum exi s t i ng spare pi pel i ne capaci ty from the Reserve to market i ng 

termina l s i dent i f i ed at  that time . The second Assessment assumed devel op

ment of the fi e l d  to  a 400 , 000 BOPD product i on capabi l i ty .  Both Assessments 
were fi l ed w i th the Navy ' s Envi ronmental Impact Statement ( EIS ) Rev i ew 

Panel whi c h  determi ned that nei ther represented a major Federa l act ion  . 
...... 

The panel determined that an E I S  woul d be needed i f  production  were to 
exceed 1 60 , 000 BOP D .  To date , product ion ha s been l i mi ted to l ess  than 
1 50 , 000 BOPD  p rimar i l y  due to p i pel i ne ,  gas  handl i n g  and other producti on 
faci l i ty constra i nts . When these cons tra i nts are rel i eved , i t  i s  expected 
that production  at N PR- 1 wi l l  reach MER ( between 205 , 000 and 240 , 000 BOPD ) . 

Thi s M ER wil l be reached after a fa i rly  rap i d  bui l dup before s l owly decl i n i ng 

( Fi g .  1-4) . 
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3 .  Sununary 

The proposed act i on woul d i ncl ude operation of faci l i ties  at NPR-1  
a s  requ i red to achi eve the purpose of crude o i 1  producti on at MER .  The 

overa l l  el ements of the act ion are as fol l ows : 

o Producti on at MER , i n i ti a l ly estimated to be between 

205 , 000 and 240 , 000 BOPD and thereafter decl i n i ng wi th 

time ( Fi g .  1-4 ) , as sumi ng gas i nj ect i on and water 
i nject ion  fiel d-pressure-ma i n tenance programs ( a l ternate 

production  progrdms wi l l  a l so be cons i dered ) .  

o Operat ion of col l ect i on , i nj ect i on , d i stri but ion systems , 

and s h i pp i ng faci l i ties  for o i l , gas , potabl e water , and 

wastewater . 

o Operat ion of the exi sti ng 35R gas proces s i ng faci l i ty at a 

capaci ty of 94 mi l l ion  cub i c  feet per day ( MMCF/D ) . 

o Operati on of new gas processi ng fac i l i ties  to hand1e between 

200 and 500 MMCF/D .  

o Operat ion of on-reserve storage tanks for crude o i l  and gas 

l i q u i ds .  

o Operat ion of crude o i l  and gas l i qu i d  l oad ing  fac i l i ties,  

i ncl ud i ng a ra i 1road spur and rail car l oad i ng fac i l i t ies  for 
gas l i qu ids . 

o Operat ion of el ectric  power di str i but i on system . 

o Operation  of surface hand l i ng fac i l i ti es for treat i ng ,  i n 

j ect i on ,  and di sposal of 200 , 000 barrel s per day ( B/D )  of 
produced wastewater , and make-up i nject ion water . 
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o Operati on  of cathodi c protecti on system . 

o Operat i on of s upport faci l i ti es .  

o Cons tructi on and use of access roads for future wel l dri l l i ng ;  

and the conti nui ng rehab i l i tat i on  of exi sti ng primary road 
systems on the reserve . 

B .  Descript ion of Proposed Faci l i t ies 

A s impl i fied  d iagram of the overa l l producti on fac i l i t ies  i s  pre
sented in F i gure 1-5 . For s impl i c i ty ,  al l of the production zones are 

not shown on  the f i gure , but the bas i c  di s pos i t i on of the vari ous streams 

i s  i ndi cated and spec i f i c  deta i l s  for i nd i v i dua l  zones wi l l  be descri bed 
i n  the fol l owi ng paragraphs . 

1 .  Producti on Faci l i ti e s  

Producti on acti vi t i es cons i st of  three bas i c  e l ements : fi rst ,  
dri l l i ng o f  new we l l s ;  second , wi thdrawal of o i l , gas ,  and water from 

new and exi st i ng production we l l s ;  and th i rd ,  i n ject i on of gas and water 
i nto new and exi st i ng i njection  wel l s .  The bas i c  purpose of thi s pro ject 
i s  to produce crude o i l  from the Reserve at  MER . I n  order to reduce the 
poss i bi l i ty of subs i dence from producti on wi thdrawa l s and to ensure that 
the des i red MER  i s  ach ieved, gas and water are i njected i nto se l ected 
wel l s .  

Producti on from E l k H i l l s  i s  from sediments of wi dely d i fferi ng 
compo s i t i ons l ocated at  vari ous depths beneath the surface . Spec i fi c  

produci ng zones have been i dent if ied and named . The important produc ing  

zones for thi s project ( see Fi g .  1-6 )  a re as  fol l ows ( l i s ted from sha l l ow
est to deepest ) :  the Dry Gas Zone , the Sha l l ow O i l  Zone , the O l i g  Zone , 

the Stevens Zone , and the Carneros Zone . Petrol eum product i on i s  from 
the Shal l ow O i l ,  Stevens , and Carneros zones only .  Product ion from the 
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Shallow Oil Zone requires pumping, while the hydrocarbons from the 
Stevens and Carneros zones have sufficient reservoir press ure to be 
capable of flowing production, but will require pumping units in the 
future. The other zones yield only gas . The petroleum production areas 
yield a combination of oil, gas, and water which requires separation 
into gas and liquid s treams after withdrawal. The liquid s tream (oil 
and water) is separated in tanks of the Lease Automatic Cus tody Trans fer 
(LACT) s ys tem. The separated water is either injected into selected 
wells on the periphery of the producing zones or is pumped to evapora
tion ponds on the reserve. When additional water is required for such 
injection, it is obtained from other selected wells on the Reserve (see 
s ubsection on injection s ys tem) . The gas stream is subsequently separated 
in a gas process ing facility into gas liquids for s ale and dry gas. The 
ass ociated dry gas (primarily methane and ethane) is injected into wells 
of the oil production zones to maintain reservoir pres sures (see Section V 
for alternative production programs ) .  Gas produced from the Dry Gas and 
Olig zones is either sent to a gas process ing facility, injected directly 
into gas injection wells , or used as a fuel to run engines for gas 
compress ion. 

a. Production and Disposal Quantities 

Operation at the rate of 205 , 000 BOPD would res ult in expected 
production of oil, gas, and water from each of the production zones as 
s hown in Table 1 - 1 .  The table also indicates dis position of the various 
s treams. The quantities given in the table are a bes t  es timate and 
repres ent an annualized average. Peak production may be s omewhat higher. 
As production continues, overall volumes would decline as s hown in 
Figure 1-4 .  It is also conceivable that as production continues, other 
significant changes in s ome of these figures would occur which could have 
important implications . For example, if the gas production is significantly 
higher, additional gas process ing capacity could be required. 
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Table 1-1 

PRODUCTION AND DISPOSITION OF OIL, GAS, AND 
WATER STREAMS AT MER 

Zone of Origin 
Stevens 

Dis pos ition and Shallow 
Olig Oi 1 

OIL STREAM (1, OOOs BOPD) 

All to LACT tanks 179. 4 25.0 

GAS STREAM (MMCF/D} 

Us ed as Fuel 0 5 
Exis ting and new 

gas plants 264 10 

Exis ting Chevron 
plant at McKittrick 60 0 

Us ed directly for 
inject ion 0 0 

WATER STREAM (1, 000s B/D) 

All injected into oil 
production field wells 

I- 14 

Dry 
Carneros Gas 

0. 9 0 

0 0 

20 0 

0 0 

0 50 

Total 

205. 3 

5 

294 

60 

50 

198 



b. New Wells 

In order to produce at peak MER, additional wells are required 
at NPR-1. Prior to the inception of the Total Capability Development 
Program in fiscal year 1 974 , approximately 1 2 79 wells had been drilled at 
Elk Hills. Between fiscal year 1 974 and fiscal year 1 979 (through 
September 30 , 1 978 ) , an additional 563 wells have been drilled. It is 
anticipated that development and exploratory drilling between September 30 , 

1 978 and September 30 , 1 985 (fiscal year 1 979 through fiscal year 1 984 ) 

will result in approximately 351 new wells providing a grand total at Elk 
Hills of 2 , 1 93 wells. Drilling activity indicated for fiscal year 1 979 

and s ubsequent years is only an es timate and may vary depending on the 
accumulation of additional geophys ical and reservoir data. Further, 
drilling beyond fiscal year 1 984 may be required to develop new discoveries 
and to maintain a maximum productive capability. Table 1-2 presents the 
distribution of these wells between production zones and type of well. 

2 .  Gathering and Processing Sys tems 

a. Pipelines and Tank Settings* 

Gas throughout the Reserve is gathered and trans ported to the 
gas process ing plants for separation. Gas from gas producing zones 
flows directly to the process ing plants for separation. Gas and oil are 
coproduced from oil producing zones. This mixture flows from the wells 
to a gas/oil s eparator s ys tem and tank setting, where gas is removed to 
the process ing plants. Several s teps of gas/oil separation take place, 
depending on the specific zone of origin involved, as s hown on Figure 1-7. 
Only three of the exis ting Shallow Oil Zone tank settings now have vapor 

*Tank s etting is a term (used in the California oil industry) which is 
us ed to indicate the equipment for achieving initial gas/oil separation 
and s torage of crude oil from one or more producing wells. A schematic 
of a typical tank setting is given in Figure 1-7. 
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Tab l e  1-2 

D I STRI BUTION  OF EX I ST I NG AND NEW WELLS 

N EW WELLS REMA I N I NG TO BE DRILLED 
S EPTEMBER 30 , 1 978 to S EPTEMBER 30 , 1 985 

Deve lopment Expl orat ion  Tota l 
Zone Wel l s  Wel l s  Wel l s  

Tu l are 1 8  2 20 

Dry Gas 11 2 13  

Sha l l ow O i l 82 2 84 

O l i g  7 7 

Stevens 201 8 209 

Carneros 10 7 17 

Deep l 1 

TOTALS 329 22  351  

D I STRI BUTION OF  E X I ST I NG WELLS  S E PTEMBER  30 , 1978 

P l ugged and 
Producibl e I nj ecti on Shut- i n  Abandoned Tota l 

Zone Wel l s  Wel l s  Wel l s* Wel l s** Wel l s  

Tu l a re 2 2 
Dry Gas 33 33 

Sha l l ow O i l 675 7 416 2 13 1 , 3 11 
Section  14B 7 6 4 17 
Antel ope Sha l e 1 4 5 

Stevens 422 19 7 15 463 

Santos ( 1  ) *** 0 

Carneros 11 __Lll*** 11 

TOTALS 1 , 151 26 433 232 1 , 842 

* Incl udes h ig h-water cut ,  hi gh gas/o i l  rat io , uneconom i c ,  and we l l s  i n  
need of repai r .  

** I ncl udes suspended dri l l ers . 
*** I ncl uded as  dua l compl eti on . 
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recovery l i nes connected to the gas proces s i ng p l ant . For thi s proj ect , 
a l l tank  setti ngs wou l d  have recovery l i nes connected for gas proces s i ng .  

O i l throughout the Reserve i s  gathered i n  the tank settings  and trans
ported to  a Lease Automati c Custody Transfer ( LACT ) area for separat ion  
of  the associ ated water and  sal e of  the o i l . 

Ex i sti ng l i nes are used where poss i b l e ;  however , at pea k MER 

there wou l d  be an i ncrease in fl ow rates and some of the ex i st i ng gatheri ng 
p i pel i ne systems wou l d  be repl aced . For product ion , some add i ti ona l 
compressors are req u i red , some ex i st i ng tank sett i ngs  are to be mod if ied , 
and some new tank  sett i ngs  are needed , wi th appropriate connecti ons to 

new we l l s .  Further di scus s i o n  i s  presented i n  Append i x  O .  

b .  Ga s Process i ng P l ants 

Al l new gas process i ng pl ants are des i gned to achieve an 
approximate 63 percent recovery of propane . Tota l gas l i qu ids  produced 

at M ER wou l d  be about 1 mi l l i on gal l ons per day . 

New Gas P l ants . To mi n imi ze gas gathering and dry gas i nj ec

t ion costs , two new pl ants are to be l o cated near the exi sti ng 35R p l ant 

( F i g .  1-8 ) . The p l ants i nc l ude faci l i ties for extracti ng the gas l i q u i ds 
from the r ich  gas at l ow-temperature and separat i ng them into propane , 

butane ,  and natural gasol i ne products for sa l e .  Two new p l ants wou l d be 
constructed , each wi th a capac i ty of 100 MMCF/D . Each  new p l ant wou l d  
have a compressor stat i on wi th four compres sors , three wi th 5 , 500 H P  
eng i nes and one wi th a 2 , 000 H P  eng i ne .  The two pl ants are to be 
ca l l ed Low Temperature Separati on P l ants Numbers 1 and 2 ( LTS-1  and LTS-2 ) .  

Ex i s t i ng Gas P l ant . The exi s t i ng gas p l ant , l ocated at Sec

t ion  35R on the Reserve , i s  of an ol d des i g n .  Thi s p l ant cou l d  be 
upgraded to improve l i q u i d  recovery . The capaci ty of th i s  p l ant wi l l  be 

l imi ted to about 94 MMCF/D when  proces s i ng a fie l d mi x of Reserve gas . 
The manpower and energy usage of th i s  p l ant are s i gn i f i cantly h i g her 
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than that of a new p l ant . Currently ,  thi s  pl ant recovers only about 
43 percent of propane. 

Ex i st i ng Chevron Gas P l a nt .  Process i ng i n  the exi st i ng  
Chevron USA , I ncorporated ' s  McKi ttri c k  ( C hevron ) gas p l ant l ocated at  
1 7Z i s  ava i l abl e through a processi ng agreement ,  to hand l e about 

60  MMCF/ D  of ri ch gas .  The Chevron gas pl ant is of modern des i gn ( i t 

recovers 85% propane and a l l  other h i gher  boi l i ng temperature hydrocar

bons as gasol i ne )  and no upgradi ng i s  req u i red to form a part of  expand

ed reserve production .  However , new p i pe l i nes  from the Reserve to the 

p l ant  are req u i red ( 90 , 000 feet of 14- i nch  and 40, 000 feet of 3-i nch 
d i ameter p i pe ) . A new compressor stati on  is to be constructed at 35R 
for i nj ection of  the returned dry gas .  

Ga s P l ant  Products . The wet gas coproduced wi th the o i l i s  
processed to remove propane and h i g he r  bo i l i ng temperature hydrocarbons . 
Tab l e  1 -3  i nd i cates the estima ted gas pl ant production recoveries . The 
recover ies  s hown are based upon current gas process p l ant technol ogy and 
practi ces for gas mixes typ i ca l  of those produced by the Reserve . 

c .  LACT System 

The Lease Automatic  Custody Transfer ( LACT ) system , i n  addi 
ti on  to moni tor i ng and meteri ng , cons i sts of a was h i ng un i t ,  settl i n g  
un i t ,  ho l di ng tan k ,  a nd LACT pump a s  shown i n  F igure I -9 .  I t  recei ves 

o i l  from tank  setti ngs after as soci ated gas and gas l iq u i ds have been 

removed . I t  achi eves o i l /water separat ion  and meas ures the amount of 

o i l enteri ng the s h i pp i ng p i pe l i ne .  The LACT a l so meas ures the water 
content of the o i l .  I f  too much water i s  present ,  the o i l i s  automat i 

cal ly rerouted back through the system .  Exi st i ng systems are l ocated a t  
secti ons lOG , 1 8G , 24Z , 25S , a n d  26Z . Two add i ti onal systems for hand-

1 i ng 25 , 000 B/D each are to be constructed at lBG .  Each system i s  to 
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Tab l e I - 3  

GAS P ROC E S S I NG P LANTS S P EC I F I ED P RODUCT 
RECOVER I ES AND D I SPOS IT ION 

Products 

Methane/ Ethane  

Propane 

Recove ry & D i spos i t i o n 
Re serve C hevron  
P l ants  P l ants  

I nj ec t  and/or use  for  
fue l ; no  s a l e 

43%- 63% 
recovery 
sa l e s  grade 

85% re covery 
s a l e s  grade 

Quant i t i e s  for S a l e 
(ga l l o n s  per day )  

Reserve C hevron  
P l ants*  P l ants**  

560 , 000  150 , 000  

B utane 95%+ recovery 
sa l e s  grade 

C o l l ected wi th  390 , 000  
pe ntane and  
heav i e r p roducts  

Pe ntane and  
Heav i e r  
( p l us  Butane for  
Chevron  P l ant )  

TOTA L 

S e l l as  gas o l i ne 

*Based o n  p roc e s s i ng 294 MMC F/D . 
**Bas ed o n  proce s s i ng 60 MMCF/D . 

Sourc e :  Departme nt  o f  E nergy , 1978 
Chevro n  U . S . A . , I nc . , 1978 
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260 , 000 
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have three tanks of 16 , 000 barrel capaci ty each .  Add i t i onal  systems may 

be added , i f  req u i red . At peak MER , a tota l of about 100 , 000 B/D of 

water wou l d  be separated from a l l LACT tanks . Crude oi l from the two 

maj or oi l produc i ng zones ( S ha l l ow Oi l and Stevens ) are kept segregated 
i n  separate LACT systems . Character i st i cs for these two di fferent crude 

o i l s are presented i n  Appendix  B .  

d .  I nj ecti on System 

Th i s  system cons i s ts of gas and water i nj ection e l ements as  
descr i bed be l ow.  

Ga s I nj ection . After separat ion of l i qu i ds , the gas (methane/ 

ethane ) from the process i ng pl ant i s  compressed and i nj ected into the 

Stevens Zone to ma i nta i n  reservo i r  pres sure . Operat i on at MER requ i res 

i nj ection of dry gas i nto we l l s  i n  four separate areas , wi th each oper
at i ng at a di fferent pres sure . The i nj ecti on system is compri sed of 

separate pres sure pi pel i ne sys tems wi th a l l compressors l ocated at 35R .  

Water I nj ect i on . A water i nj ection system i s  a l so p l anned to 

ma i nta i n  reservoir  pressure .  Some of the water separated from oi l i n  

the LACT systems probably wi l l  requ i re extens i ve pretreatment before i t  
cou l d  be successful ly  used for i nj ection ( due to the chemical  compos i ti on 

of the m i xed waters separated from the oi l or i g i nal ly i n  the Shal l ow Oi l 
a nd Stevens zones ) .  I t  i s ,  therefore , p l anned to devel op water we l l s  i n  
the Tu l a re formati on ( about 1 , 500 feet deep )  and O l i g  Zone ( see F i g .  I -6 )  

to obta i n  50 , 000 B/D o f  water to suppl ement the u p  t o  70 , 000 gal l ons of 
produced water whi c h  wi l l  be avai l a bl e from the LACT systems . 

At the present time ,  50 , 000 barrel s ( 2 . l mi l l i on ga l l ons per 

day) of water are be i ng produced da i l y  by the LACT sys tems . Of thi s  

amount , 6 , 000 barrel s per day are be i ng used i n  a p i l ot fl ood i ng  or 

i nj ection  program in the Stevens Zone , 6 , 000 barre l s per day are be i ng 
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i nj ected i n  Sect ion  24Z for m igration control , and the rema i nder i s  di sposed 

of. It i s  p l a nned to i ncrease produced water to 1 00 , 000 barrel s per day 
by 1 984 , of whi ch  approximately 2 5 , 000 barrel s wi l l  be i nj ected ( dependi ng 
on the resu l ts of the pi l ot fl oodi ng program ) .  

e .  L i qu i d  Storage and Loadi ng 

Propane ,  butane , and natura l gaso l i ne from the gas p l ants wi l l  
be stored and l oaded for truck and ra i l  s h i pment .  

Storag e ,  l oad ing , and  trans portat i on fac i l i t i es associ ated 

wi th the Chevron gas pl ant are adequate to hand l e  a l l  l i q u i d  products 

that are to be produced at th i s  pl a nt .  

Faci l i ti es on the Reserve . For the new gas proces si ng fac i l i 

t i es wi thi n the Reserve boundar ies , pres sure storage tan ks ( total capaci ty 

of 1 . 66 mi l l i on gal l on s )  and  l oadi ng fac i l i ti es are pl aced adjacent to 
the pl ants l ocated i n  Sect ion 35R ( Fi g . 1 -8 ) . At present , the l i mi ted 
storage and l oadi ng fac i l i ti es are capabl e of hand l i ng only the produc

t ion  of the exi st i ng 35R p l ant .  

Present l y ,  a l l l i q u i ds recovered by the  exi st i ng 35R  p l ant 

must be sh ipped from NPR-1  via truc k .  Wi th the expans i on o f  the pro
cess i ng rates , the quant i ty of l i q u i ds wou l d  i ncrease , wi th corre
spondi ng i ncrease i n  the trucki ng of the l i q u i ds . Currentl y ,  sh i ppi ng 

the l i qu i ds by truck i ncl udes the use of trucks wi th capaci t ies  rang i ng 
from 3 , 000 to 9 , 000 gal l ons . I n  the future , trucks servi ng the Reserve 
wou l d  probably average about 7 , 500 gal l ons i n  capaci ty and the amount 
of l i qu i d haul ed woul d be between 6 , 000 and 7 , 000 ga l l ons ( see deta i l s  
i n  Section I V . H . 4 . Transportat ion Impacts ) .  The LTS - 1  pl ant wou l d  become 
operational  i n  mi d- 1 979 . The new ra i l road tan k  car l oadi ng fac i l i ty off 

the reserve and LTS-2  pl ant wou l d  both become operati onal early i n  1980 . 

Based on maximum l i q u i d  producti on from the exi sting  35R pl ant and the 
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LTS- 1 p l a n t ,  and use of truc k sh i pment on ly  ( unti l the ra i l road fac i l i ty 
becomes avai l abl e ) , a peak  truc k traffic  of approximately 125 truc ks per 
day wou l d  resu l t .  After the ra i l road tan k  car l oad i ng fac i l i ty i s  compl eted 

and LTS-2  i s  operationa l ,  the pea k l i q u i d  production  of Tab l e  1-3 wou l d  
beg i n .  After thi s t ime , a seasona l var iat ion  i n  the m ix  of truck and 

ra i l road car del ivery wou l d  occur , wi th from 50 to 58 trucks per day 

hau l i ng l i q u i d  products from the Reserve pl ants dur i ng the sunmer ha l f  

of the year and a pea k of approx imately 1 50 truc ks per day during  the 
wi nter ha l f  of the year ( see Sect ion  IV . H . 4 .  for a deta i l ed brea kdown ) .  

Fac i l i ti es Off the Reserve . Uti l i zat ion of the ex i st ing  

Chevron p l ant presents no  new faci l i ty req u i rements for transportation 

and storage ,  except for the p ipel i nes  del i veri ng wet gas to Chevron and 

return i ng dry gas to the Reserve for i nj ect ion . The storage fac i l i ty at 
th i s  gas pl ant ,  as  we l l  as  the l oadi ng racks for truc ks , i s  more than 

adeq uate to hand l e  the p l ant ' s  tota l product ion . Add i ti ona l truc k 
traffic  wou l d  be about an average of 43 per day . 

The new ra i l road tan k  car l oad ing fac i l i ty and possi bly a new 

truc k l oadi ng faci l i ty wi l l  be l ocated east of Taft a l ong the exi st i ng 
Sunset Wes tern Ra i l road L i ne ( see Fi g .  1 -8 ) . Adj acent to th i s  fac i l i ty 

wi l l  be l i q u i d  storag� capaci ty to hand l e  two or more days of product i on 

from NPR- 1 .  Three new underground p i pe l i nes  wi l l  transport the products 

from the Reserve to thi s l oadi ng fac i l i ty ,  a di stance of approximately  
1 1  mi l es . 

3 .  Support Systems 

a .  Water Supply 

The water req ui rements for producti on at MER can be d i v i ded 

i nto two di sti nct groups : ( 1 )  a freshwater supply system capabl e of 
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meeti ng potab l e ,  fi refi ghti ng , and process water needs , and ( 2 )  a brack

i s h water supply system that provi des supp l ementa l water for o i l  zone 

i nj ection and pres sure ma i ntenance . 

A freshwater supply system presently exi sts at the Reserve . 

Th i s  sys tem has an  overa l l ca pac i ty of 1 . 3  mi l l i on gal l ons per day (mgd ) 
and  cons i sts of p i pe l i nes and three tanks wi th a storage capaci ty of one 

mi l l ion  g a l l ons . Water i s  suppl i ed by the West  Kern County Water D i str i c t ,  

wh ich  i s  under contract to del i ver u p  to 1 . 76 mgd at  the 5M pump station  
at  the ea st  end of the Reserve . I n  order to  ass ure adequate suppl ies , 
the capaci ty of the present system i s  be i ng expanded to 1 . 6 mgd by the 

constructi on of a para l l el l i ne and upgrad i ng of exi sti ng pump stat ions 
on the Reserve . 

Approximate ly  500 , 000 gal l ons of water per day wi l l  be requi red 

for construction rel a ted act i v i ti es i n  the period 1 978-80 . The u l t imate 
operationa l water demands are projected to be approximate ly  630 ,000 
ga l l ons per day .  

A bracki sh  water supp ly  system wi l l  be constructed to  s upp l ement 

the water separa ted from o i l  in the LACT systems to be used for i njecti on . 
A seri es of we l l s ,  tapp i ng the bracki sh  water of the Tu l are formation  and 

O l i g  Zone , wi l l  be dri l l ed and connected to the water i njection sys tem . 
I t  i s  p l a nned to deve l op 2 .  l mi l l i on gal l ons of suppl ementa l  water per 
day . 

b .  Wa ste D i sposa l  

Wastewater di sposa l requ i rements can  be  d i v i ded i nto three 

di sti nct groups : ( 1 ) sept ic  tanks and l each fie l ds/perco l at i on we l l s 

for sani tary sewage d i sposa l , ( 2 )  i njection fac i l i ti e s  for di sposa l  of 
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mo st of the product ion  waters , and ( 3 ) percol ati on/evaporation  ponds for 

use i n  d i sposi ng of a portion of the product ion waters and a l l proces s 
wastewaters . 

The N PR- 1 currentl y ha s faci l i ti es i n  each of these three 

areas . A series  of sept ic  tan ks and three 50 foot perco l at i on we l l s  

currently  hand l e  roug hly 2 , 200 ga l l ons of san i tary sewage da i l y .  S imi 

l ar ly ,  a produced water pi pel i ne and four i nj ect ion  wel l s  ex i st  ons i te 

for d i sposa l  of a port i on of the product ion  wastewater . Th i s  p i pe l i ne 
system i s  a l so connected to a series  of four perco l ation/evaporation 

• 
ponds , wh ich  currently  serve as the d i s posa l mechan i sm for the rema i n i ng 

wastewater . Add i tiona l  ponds wi l l  be used for u l t imate d i s posa l  of 
30 , 000 B/D of produced waters . 

Product i on at MER requ i res an expans i on of the sani tary d i s 

posal system , the i nj ection system , and the percol ati on/evaporat ion  

system . Based on an expected san i tary sewage product ion  of 7 , 700 ga l l ons 

per day , add i t i ona l sept ic  system capac ity is requ i red . Thi s add i ti on  

wou l d  probably be i n  the form of  septi c tan ks and associ ated l each 
f ie l ds . S im i l ar ly , the product i on wastewater i nject ion  system requ i res 

the addi tion  of 3 5 , 000 feet of p i pe ,  18 new pumps , and 10 to 20 i nj ection 

wel l s .  The percol ati on/evaporat ion  pond system requ i res expans ion  of 

i ts ex i st i ng capac i ty to hand l e  i ts expected l oads wh i ch wou l d  cons i st 

of a port i on of the product i on wastewaters and a l l of the process was te

waters . Process wastewaters cou l d  a l so be ut i l i zed for i nj ection if 

add i ti onal i nj ection waters are needed and such a step is shown to be 

economica l ly feas i b l e .  It is a l so pos s i b l e  that add i ti onal product ion  
was tewaters wi l l  b e  d i verted from i njection  to  d i sposa l  i n  percol at i on/ 

evaporation  ponds . Th i s  wou l d  req u i re add i tional  expans i on of the 

perco l at ion/evaporation  sys tem . 
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At MER product i o n ,  sol i d  and l i q ui d/sol i d  wastes , such as  tan k  
bottoms and dr i l l i ng muds , wou l d be di sposed of ei ther ons i te a t  one of 
the two exi sti ng C l a ss I I - 1  di sposal s i tes or wou l d be haul ed away by a 
l ocal sol i d  was te di sposa l company . Waste mater ia l  generated by wel l 
dr i l l i ng and production ( e . g . , dri l l i ng muds ) i s  presently di sposed at  
the C l ass  I I - 1  di sposal s i tes . Al though some dri l l i ng muds were formerly 
u sed to improve soi l cond i t i ons  a l ong the banks of roadways , thi s  pract ice 
has been d i sconti nued . A l l other trash  and refuse i s  col l ected by the 
Wes ts i de Garbage D i sposa l  Company .  The ons i te di sposal areas cover a 
tota l area of 50 acres . 

c .  Power Supply 
• 

The i ncreased production  a t  the Reserve requi res e l ectrical  
serv i ce to be i ncreased to approxi ma tely 40 megawatts (MW )  from the 

present ly-connected 5 MW . Th i s  serv ice wi l l  be provi ded by Paci f i c  Gas 
and El ectri c  Company ( PG&E ) .  New power substat i ons and transformers wi l l  
be l ocated wi thi n the Reserve i n  Secti ons 3G , l 8G ,  and 35R .  The resu l tant 
secondary d i s tr i but ion network i s  to be detenni ned . NPR- 1  wi l l  ta ke power 
from PG&E a t  1 15 ki l ovol ts ( kV )  a nd about 7 to 9 mi l es of new government 
power l i nes and pol es  wi l l  be requi red for the 1 1 5  kV primary sys tem . 

About 60 mi l es of 1 2  kV extens i on are requi red to serve the 
pl anned el ectr i c  motor dri ves for the wel l  pumps . The secondary system 
i s  a 440 vol t ,  3-phase servi ce that wi l l  feed the pump motors and the 
cathodi c protection  ( CP ) recti fiers . A power factor ( P F )  correcti on may 
be requi red at each of these pump motor ' s  starters . 

Wastewater pumps , i ncl udi ng those i n  5e�t i on 7G , 285 , 195 , 
14R,  and 24Z s are equi pped wi th e l ectr ic  motors , and wou l d  be fed by the 
s ubstati on in the i r  part icu l ar  sect i on . 

Natural gas fuel from the gas process i ng p l ants i s  used to 

power the process i ng p l ants and compressor stati ons . 
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d .  Road and Rai l  Service 

No  new primary roads wou l d  be constructed ; however , access 

roads for new wel l  dri l l i ng wi l l  be constructed . Exi st ing  pr imary roads 

( Skyl i ne Road and North-South Acces s Road ) wi l l  be restored to ori g i na l  
des i gn cond i t ions  by l oca l i zed resurfaci ng . Exi st i ng secondary and 
tert i ary roads wi l l  be ma i nta i ned for conti nued use . 

A new ra i l road spur wi l l  be constructed from a n  exi st i ng 
rai l road l i ne a t  a l ocat ion  eas t  of Taft .  

e .  Securi ty 

The 46 , 095 acres of the reserve are not ent i rel y fenced at 
th i s time and no change i s  pl anned . A l l roads prov i d i ng access to the 

Reserve have gates and s i gns i nd i cati ng the boundaries  of the Reserve . 

Duri ng dayl i g ht hours mai n  gates are unl ocked . At n i ght gates are 
l oc ked and the Reserve i s  patrol l ed by a Kern County deputy s heri ff .  

The two ma i n  gates i nto the Reserve have guards a t  n i ght and o n  24-hour  
duty for weekends and hol i days . 

New fenc i ng woul d be provi ded a round the process i ng area , 
i ncl udi ng the exi st i ng 35R pl ant ,  the new gas p l ants , and the onsi te 
l oadi ng faci l i ti es .  

f .  F i re Protecti on 

F i re protecti on i s  provi ded to E l k H i l l s  primari l y  through the 
Kern County F i re Department wi th stati ons at Taft ,  Buttonwi l l ow ,  and 
Ba kersfi el d .  NPR-1  has m in imal  fi re-response capabi l i ty and general 

tra i n i ng program i n  fi re protecti on and fi refi ght i n g . The un i t  operator 
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does have a worki ng agreement wi th the Kern County F i re Department that 

the i r  various uni ts v i s i t  the faci l i ty about three times a year for 
fami l i ar i za t i on and general as sessment of current pract i ces . The Taft 
s ubstati on of the Kern County Fi re Department ,  wh i ch i s  the c l osest ,  has 
four trucks capabl e of fi g ht i ng o i l  fi res wi th prov i s i ons for l i ght
water , foam , mon i tors for l ong-d i stance del i very of  both foam and  water , 

a nd the abi l i ty to pump l arge vol umes of water consi derab le  d i s tances . 

( The Taft un i t  has 2 , 000 feet of 4- i nch fi re ho se and can qui ck ly  obta i n  

an  add i t i onal  4 , 000 feet i f  neces sary ) . Once requested by NPR-1  personne l , 
the fi ref i ght i ng team ' s response time from the Taft stati on i s  approxi 
mately  25  mi nutes . The response time from Buttonwi l l ow i s  a l so about 
the same s whereas from Ba kersfie l d  the time is more than 45 min utes . 
The Kern  County Foam Cooperative , operated by the Kern County F i re 

Department and supported by the vari o us o i l  i ndustries  i n  the va l l ey ,  
can a l so respond to fi res at the Reserve . 

Water supply for fi refi ght i ng appears to be margi nal ly  ade
quate at the present time.  Consequently ,  the fres hwater system is be i ng 

upgraded from an ex i st i ng 1 . 3 mi l l i on ga l l ons per day to about 1 . 8 mi l l i on 
ga l l ons per day , an add i t i onal  3 , 000 gpm diesel  e l ectr ic  pump i s  p l anned , 
and storage capac i ty for a mi l l i o n  gal l ons i s  proj ected near the �5R  ga s 

p l ant .  I n  a ddi tion  to the fres hwater system , the fi refi ght i ng system can 
uti l i ze the brack i sh water from the product i on system . Thi s water i s  

commonly stored i n  scattered tanks and can prov i de protection  i n  areas 
where the f irefi ghti ng water system i s  presently  marg i na l . I n  a recent 
we l l head fi re ( October 1 977 ) wh i ch burned for 3 days , fi refi ghting  was 
accompl i s hed primari l y  us i ng such brack i s h water sources . 

I n  genera l the N PR-1 has an excel l ent  fi re safety record and 
housekeep i ng  is we l l  a bove average .  Water is ava i l ab l e  at s i tes where 
major  petrol eum storage occurs . I n  genera l , storage tanks i n  the fiel d 

are we l l - i so l ated and equ i pped wi th vapor recovery systems whi ch further 
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reduce the probabi l i ty of i g n i t i o n .  Li g htn i ng , a l though a cause for 
f i re in t he reg i o n ,  has not been a probl em si nce tanks have been grounded 
through a l oop ground i ng sys tem . 

F i re spread from one storage tan k to a nother i s  genera l ly  a 

smal l probl em si nce most l arger storage tanks are i sol ated and , i n  

genera l , conta i nment di kes are des i gned to di vert any sp i l l s  away from 

the tan ks , reduc i ng t he pos s i bi l i ty of fl ashback .  However , i n  the new 

LACT faci l i ty i n  Sect i on 18G , the storage tanks are cl osely spaced and 

no prov i s i ons have been made for shel l cool i ng ( i . e . , a seri e s  of water 
outl ets spaced around the peri phery of the tank des i g ned to keep t he 

ta nk ' s  contents coo l i n  case of f i re i n  adjacent tanks ) . Th i s  matter i s  

currently under i nves ti gati on . Whi l e  s he l l cool i ng i s  not a l ega l requ i re
ment , i t  must  be recogn i zed that  fi re i n  any one of the cl ose ly  spaced 

tanks at the LACT un i t i s  l i kely to cause i g n i t ion  of one or more adjacent 

tan ks unl ess s hel l coo l i ng can be provi ded by di rected sprays from fi re 
truck mon i tors nozzl e s .  An i ntegra l s hel l -coo l i ng system wou l d  prov i de 

better protect ion  of product . 

g .  Other Serv i ces and Faci l i t ies  

Tel ephone services  are provi ded by Conti nenta l Tel ephone 

Company of Ca l i forn i a .  

Severa l new bui l di ngs wi l l  be constructed . A ma i ntenance 

s hops -warehouse bui l d i ng wi l l  be constructed , most l i ke ly  in the 36R 

operat ions area . An adm i n i strat ion- l aboratory bui l d i ng wi l l  be con

structed i n  the v i c i n i ty of the gas proces s i ng pl ants . An automot ive 
repa i r  s hop wi l l  be cons tructed to repl ace the exi s t i ng shop , conven ient  
to the other  fac i l i t i e s .  

Each o f  t he gas process i ng pl ants and shops wi l 1  have change 

room for the personnel ass i gned to them . In  addi t i on , such faci l i t ies  
wi l l  be prov ided for the  fiel d workers . The optimum s i ze and des i gn of 
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th i s  bu i l d i ng wi l l  depend on the staffi ng of the Reserve . 

There are severa l proj ects s imu l taneously under construct ion 

and each of these i nvol ves one or more contractors . For these organi za

tions  to operate effect i ve ly ,  certa i n  faci l i ties  are dedi cated to the i r  

u s e  and others prepared prior to the i r  arr iva l  a t  the j o b  si te .  

There i s  a construction  area o f  approximately the same s i ze a s  

the proj ect pl ot area a t  each new tank  farm , tank  sett i ng , bu i l d i ng and 
such , and one approximately twice the proj ect p l ot area at the fi rst new 

gas process i ng pl ant . I n  add i ti on ,  there wi l l  be four  strateg i ca l ly 
l ocated l aydown areas of about 2 acres each in the fie l d  for the pi p i ng 

spreads .  These constructi on areas wi l l  be prepared by the contractors 

who wi l l  use them . 

C .  Land Requ i rements 

l .  New Wel l s  

The dri l l i ng area requ i red for each new wel l  i s  approximatel y 

2 acre s .  From the time o f  open-up for NPR-1 under P . L .  94-258 ( J u ly  3 ,  

1976 ) , a total of 6 86 addi t ional  new we l l s  were requ i red to compl ete the 

deve l opment program. For thi s number of wel l s  a tota l of 1 , 372 acres of 
l and wou l d be req u i red.  As of September 3 0 ,  1978 , approximate ly 351 more 

we l l s  rema i n  to be dri l l ed and these we l l s  wou l d  req u i re 702 acres of 
Reserve l a nds .  

2 .  Pi pel i nes 

The exact l ength of new p i pe l i ne to be i nstal l ed is not known at 

thi s t ime . Much of thi s wi l l  depend on  the extent to wh i ch o l d  p i pe can 

be ut i l i zed . In any event , the rep l acement of ol d p i pe ,  i nsta l l at i on of 
much of the new col l ect ion  p i pel i ne ,  and i nsta l l at ion of new freshwater 

p i pi ng wi l l  fol l ow or para l l el exi sti ng pi pel i nes . Al l p i p i n g wi l l  be 
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l a i d  aboveground , wi th the exception of road cross i ngs . Total  Reserve 

l and req u i rements wou l d  be no more than 100 acres . 

3 .  Ga s Processi ng P l ants and Tan k  Sett i ngs 

Two new gas pl ants wou l d  be constructed . Land occupied  by these 
p l ants and associ ated storage faci l i ti es is a pproximately 40 acres . 

Tan k  sett i ng fac i l i ti e s  cons i st of gas/ l i qu i d  separators , compres

sors , tan ks , and tank  conta i nment areas ( see F ig . I -7 ) . Each tank  

sett i ng occup ies  about a ha l f  acre of  l and . Approximately e i ght new 

tank  sett i ngs  are requ i red i n  the devel opment program,  wh i ch wi l l  add to 
the ex i st i ng 120  a l ready i n  p l ace for a tota l l and requ i rement of about 
64 acres . 

4 .  Road and Ra i l  Faci l i ties  

No new primary roads wi l l  be  constructed . Access roads for new 

we l l s  wi l l  requ i re about an average of 1 , 000 feet per wel l .  Assum i ng a 

20-foot roadway , l and requ i rements for the new access roads wi l l  be 

approximate ly  1 60 acres . 

The new ra i l road spur ,  storage ,  and l oading  faci l i ty wi l l  requ i re 
about 200 acres of l and. 

5 .  Other Faci l i ties  

Severa l  new bu i l d i ngs  wi l l  be  constructed . These bu i l d ings  and  

the i r  approx imate s i zes wi l l  be : 

Adm i n i s tration-Laboratory Bu i l d i ng 5 , 000 square feet 

Auto Shop 6 , 000 square feet 

Warehouse 2 6 , 000 sq uare feet  

F i e l d Change  House 3 , 000 sguare feet 

Total for support bui l di ngs 40 ,000 sq uare feet 
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Several stag i ng areas wi l l  be operated dur ing  the constructi on 

peri od . Ta b l e  1-4  shows the a reas requ i red for var i ous act i v i t ies . 

Tab l e  1-4 

LAND REQUI REM ENTS FOR CONSTRUCT ION 
STAG I NG AREAS 

Type of Sta g i ng Area S i ze 

Mu l t i purpose 10 acres 
Support Bu i l d i ng s  1 acre 
Ga s P l ants 10 acres 

P i pe l i ne 2 acres 

TOTAL 

D .  Construct i on and Restoration  Procedures 

Number 

1 

1 

1 
4 

Tota l Area 

10 acres 
1 acre 

10 acres 
8 acres 

29 acres 

Construct ion  i s  separated i nto a number of un i ts : new we l l s ,  two 

new gas p l ants , tank  sett i ngs , new pi pel i ne segments , and LACT del i very 

systems a l l of whi ch are bei ng constructed s i mu l taneous l y ,  but by d i ffereni 
crews and wi th d i fferent t i me schedu l e s .  

1 .  Schedu l e  

The fac i l i t i es of th i s  project wi l l  be compl eted a t  the ear l iest 

poss i b l e  t ime cons i s tent wi th sound eng i neer ing and economi c practi ces . 

The construct i on schedu l e  now ca l l s  for compl etion of most  construct ion 
by l ate 1980 or 1981 . 

2 .  Orga n i zat ion and Methods 

The des i gn and construct ion  act i v i ti es are genera l ly be i ng admi n i s tered 

by the Offi cer i n  Charge of Constructi on ( O I CC ) , Nava l Faci l i t ies  Eng i 

neer i ng Cormnand Contracts , E l k H i l l s ,  San Bruno , Ca l i forn i a  act i ng as  
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Construct ion Manager for the Department of Energy . Ons i te contract 

admi ni strat ion and di recti on  of cons tructi on act iv i ties  are prov i ded by 
the D i rector of Construct i on res i dent at E l k H i l l s .  Actua l constructi on 
i s  bei ng accompl i s hed  by contract wi th pri vate fi rms . 

I n  add i t i on to the set of contractor-qua l i ty-control procedures 

wh i ch any contractor wou l d  operate under dur i ng constructi on , the OICC 

conducts i ndependent i nspections in  accordance wi th government and 

i ndustry i nspect ion procedures . Thi s i ncl udes government i nspect ion  and 

wi tness i ng of tests for l ong l ead-time equ i pment i tems and observance of 
p i pe l i ne construct i on techn i q ues . 

Some des i gn and construction  acti vi t i es are bei ng accompl i shed under 

Contracts awarded and admi n i stered by the Un i t  Operator . 

3 .  Ga s Proces s i ng P l ants and LACT Systems 

Construct i on of the process i ng pl ants and LACT p l ant req u i res heavy 

eq u i pment for the s i te preparati on , assembly and erect ion  of fac i l i ties , 

and restoration  and fi n i s h i ng . S i te preparat i on i nvol ves test i ng of a l l 
f i n i shed substrates , m i nor grad i ng ,  and c l earing . Al l construct ion storage 

and she l ter i s  provi ded on  each s i te .  Grad ing o f  the s i te prov i des eros i on ,  

r unoff ,  and spi l l  control dur i ng construction  and prov i des a buffer 
aga i n st pos s i b l e equi pment-i nduced fi res . Assemb ly and erect i on of 
tan ks ,  meteri ng and contro l faci l i t i es , i s  conducted as s tandard i ndus

tr i a l  practi ces req u i re .  As mater i a l  arr ives on  the s i te ,  the crew 
constructs the var ious  el ements . For the stora ge tanks , stee l p l ates 
are assemb l ed by wel di ng ,  u s i ng both a utomat i c  and manua l techn i q ues 
common to the i ndustry .  Large fl atbed trucks are used to del i ver the 
p l ates to the s i te .  The p l ates are moved i nto pos i t i on for wel di ng by 

conventi onal  cranes and s i deboom tractors as needed . Al l exposed steel 

s urfaces to the tan ks receive shop cl ea n i ng and priming prior to del i v -

ery to the s i te ,  thereby mi nimi z i ng the need for sandb l a st i ng . The 
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tanks  recei ve a fi nal protecti ve coa ti ng of pai nt  fol l owi ng constructi on .  
Upon compl etion  of constructi on ,  the tank  i s  g i ven a hydrostat ic  test  by 
compl etely  fi l l i ng i t  wi th water .  Th i s test i ng i s  at  a contro l l ed rate 
conforming  wi th the foundat ion des i gn and to accomp l i s h  a prel oadi ng and 
test of the foundat ion a s  wel l  as the tan k  s he l l .  Hydrotest water i s  
obta i ned form the l oca l water supply and the tota l amount requ i red wou l d 

be obta i ned over several days . Al l exteri or surfaces of storage tank  
bottoms are cathodi ca l ly protected to  control externa l corros i on .  For 
both del i very systems , a spha l t  emul s i on i s  sprayed on the surfaces of  

a l l earthen conta i nment berms to  form an  i mperv i ous col l ecti on sys tem 
for storm and o i ly water w ith i n  berms . F ina l  grades for tan k  berms , 
roads , and general ground a re provi ded . 

4 .  Restora t i on and Eros i on Control 

It has been the general practi ce at the Reserve to permi t restora
ti on by natura l processes such a s  wind-di stri but i on of p l ant  seeds . 
I n  the ear ly  1970 ' s the Reserve , i n  cooperation  wi th  the Soi l Conservati on 

Servi ce and the F i s h  and W i l dl i fe Serv ice ,  undertook revegetati on programs . 
I t  was found tha t  these efforts succeeded only under continuous i rri gati on . 

The Reserve routi nely fol l ows sound erosi on and sediment control 
pract i ces duri ng and after the vari ous construct ion act i v i t ies  wh i ch take 
pl ace as part of the o i l  producti on and proces s i n g  operat i ons . Cu l verts 
and stabl i zati on methods a re app l ied  at cros s i ngs  of dra i nageways and 
topso i l  i s  stockp i l ed and reappl ied to the surface to the maximum extent 
fea s i b l e .  D i sturbed areas a re re-graded to the ori g ina l  contour . 

These techn i q ues have been found to be the most  effect i ve i n  thi s area . 

E .  Operati ons and Ma i ntenance 

The operati ons and ma i ntenance of a l l faci l i ti es as soci ated wi th 

producti on activ i t ies  are be i ng accomp l i s hed  by the Un i t  Ope rator . 
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Storage and transfers of l i q u i d  products are contro l l ed through the LACT 
u n i ts and the l i q u i d  s torage and l oading  faci l i ti e s  a ssociated wi th the 

gas  process i ng pl ants . Securi ty of a l l fac i l i t i e s  i nc l ude patro l . Emer
gency operat ing procedures i nc l ude shutdown and i so l ati on of faci l i ti es i n  

the event of fi res o r  product spi l l s ,  and a l so i ncl ude the mon i tor i ng , 

conta i nment , and col l ecti on of product sp i l l s  and restora t i on of affected 
area s .  Emergency probl ems a l ong p i pel i nes l eav ing  the Reserve ( i n  the 

event that an  off-Reserve l i q u i d  storage and l oad ing fac i l i ty i s  constructed 
for ra i l  l oadi ng ) wi l l  be the respons i bi l i ty of E l k H i l l s  operati on s  

personnel . 

l .  We l l s  and Tan k  Sett i ng s  

Operat i on of  these faci l i ti es i s  primari ly automated . Whenever the 

stock tan ks at any tan k sett i ng become ful l or any overpres sure cond i t i on 
occurs , the associ ated wel l s  automati cal ly cl ose off from further fl ow .  
Rov i ng operator staff are on duty at the reserve around the cl oc k .  

Staff perform per i od i c  tests a t  each tank  sett i ng to detennine gas and 
oi l producti on rates . Per i od i c  ma i ntenance of p umps and tan k  sett ing 

equ i pment are undertaken on a defi ned schedu l e .  

2 .  Gas Process i ng P l ants 

Each pl ant wi l l  be operated by a conti n uous  staff . The fl ow of al l 

maj or streams i nto and out of each p l ant wi l l  be metered and samp l ed for 

ana lys i s .  Duri ng nonnal  operat i ons , wet gases fl ow i nto the p l ants for 

proces s i ng , l i qu i d  products fl ow i nto storage , and dry gases are com
pressed and i njected . Dur i ng abnorma l operati ons , such a s  overpress ure 

cond i ti ons and other  proces s upsets ( l ess  than 1 %  of the t ime ) ,  wet 

gases fl owi ng i nto the p l ants are not processed , but  burned or vented 

i nto the atmosphere . For the exi st ing gas p l ant ,  these gases are vented 
i nto the stack for exhaust  gases unti l a fl are stac k ,  currently under 
construct ion , is compl eted . 
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For the two new gas pl ants , these gases wi l l  be burned i n  the atmosphere· 
through smok�l ess fl a res . The fl ares  wi l l  be eq u i pped wi th pi l ot l i ghts 

of conti nuou s ly  burni ng gas . 

3 .  LACT Uni ts and L i q u i d  Storage and Loading  Areas 

These areas wi l l  be operated conti nuous l y .  I ncoming  and o utgo i ng 
l i q u i d  products wi l l  be metered . I n  the ca se of off-Reserve l i q u i d  
p i pe l i nes , per i od i c  patro l s of  the l i nes wi l l  be conducted to l ocate and 

i sol ate l ea ks and other ma l funct i ons . Meteri ng equ i pment and control s 
wi l l  be ma i nta i ned , tested , and cal i brated on  a peri od i c  ba s i s .  

4 .  Abnorma l Operat ions 

Spec i a l  con s i derations  for a wi de variety of abnorma l opera t i ng 

cond i t i ons , i n  add i ti on to those i nd i cated i n  thi s subsect i o n ,  are 

del i neated further under subsect ion  H .  R i s k  Assessment .  

F .  Personnel Requ i rements 

Personnel requ i rements i nvol ve both constructi o n  and operat i onal 

phases of  the proposed project .  Operat ing personnel i ncl ude vendor 
personnel i nvol ved wi th ma i ntenance , repa i r ,  and the prov i s i on of goods 

and  servi ces as  we l l  a s  the government and Uni t Operator personnel 
performi ng operat ional  funct i ons . 

l .  Construct ion  Acti v i t ies  

Personnel requ i rements for the construction  of the var i ous fac i l i 
t ies  needed for product ion  acti v i t ies  wi l l  vary cons i derably over the 

construct i on per i od .  I n  genera l , the construction peri od wi l l  extend 
unt i l 1 980 or 1981 , wi th many d i fferent phases of the overa l l construc
t ion  beg i nni ng and end ing  before that t ime .  Constructi on crew requ i re

ments are expected to pea k at a val ue above 1 , 000 wor kers dur i n g  1979 .  
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2 .  Operation  

Operating personnel i ncl ude some i nd i v i dua l s worki ng at  faci l i t i es 

whi ch have 24- hour-per-day operati ons wi th three rotat ing  sh i fts . The 

tota l  for government and U n i t  Operator personnel wi l l  be about 540 ,  

broken down a s  fol l ows : 

Faci  1 i ty 

New Admi n i strat ion  Bu i l d i ng 
O l d  Office Bu i l d ing & Ga rage 

Gas Proces s i ng Pl ants  
( ex i s t i ng pl us two new p l ants ) 

Tota l 

Personnel 

150  ( primari ly  dayt ime on ly )  
180 ( 80 Dayt ime ) 

( 50/ sh i ft for two other  shi fts ) 

2 10  ( 90 Daytime )  

( 60/ shi ft for two other shi fts ) 

540 

The vendor personne l prov i di ng ma i ntenance , repa i r , and other goods and 

serv i ces wi l l  average about 300 i nd i v i dua l s  per day . 

G .  Mothbal l i ng and Abandonmen t Procedures 

1 .  Mothba 1 1  i ng 

The project faci l i t ies  cou l d  become temporari ly  unneces sary or un 

des i rab l e  at any time before exp i rat ion of the usefu l l i fe of the faci l i 

ties  or dep l etion  of the reservo i r .  Under such cond i t i ons i t  woul d 
b�come des i rabl e to secure the faci l i t ies  for l a ter reacti va ti on and 
s uch  securing is ca l l ed "mothba l l i ng . "  

Typ i cal  procedures to be fo l l owed wou l d  inc l ude : 

a .  Shut  i n  a l l wel l s .  

b .  Empty storage tan ks , pi pel i ne s ,  and eq ui pment of a l l 

products . 
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c .  Re f i l l  the p i pe l i nes  and storage tanks wi th wate r 

contai n i ng a corro s i on i n h i b i to r .  

d .  Drai n and remove pump seal s and re f i l l  wi t h  vapor 

i nh i b i tor  to prevent corro s i o n .  

2 .  Abandonme nt 

The project fac i l i t i e s  co u l d  become unnece s sary or  undes i rabl e at 

some i nde f i n i te t i me i n  the future ( at the end of  the useful  l i fe o f  the 

fac i l i t i e s  o r  upon dep l et i o n of  the o i l re servo i r ) . Abando nme nt and 

s u rp l us de s i gnat i o n  of  a l l fac i l i t i es wo u l d  i nvo l ve sa l e and removal  of 

equ i pme n t .  Much  o f  the e q u i pment wou l d have real sa l vage va l ue ove r the 

cost of  remova l .  

H .  R i s k  A s s e s sme nt 

l .  I ntroduc t i o n  

T h i s a s s e s sme nt i n i t i a l l y  compare s ri s ks a t  typ i ca l  o i l product i o n 

fac i l i t i e s  wi th those  at N P R- 1 .  Next , the a s s e s sment i de nt i f i e s  the 

ri s ks assoc i ated wi th each of  the maj o r  systems at the N P R - 1  fac i l i ty ,  

d i s c u s s e s  system components where r i s ks may be h i gh and , f i nal l y ,  eva l u

ates the acceptab i l i ty of each  of  these ri s ks .  

Two maj or  types  o f  ri s ks are present i n  o i l product i o n fac i l i t i e s :  

f i re and/o r exp l o s i o n , wh i c h threate n p r i mari l y  perso nne l  and prope rty , 

and secondari l y  the env i ronment ; and o i l sp i l l s  wh i c h threate n pri mari l y  

the e n v i ronment .  S i nce the hazards o f  deal i ng w i th l arge quanti t i e s  of  

o i l ,  gas , and natural  gas  l i qu i ds are we l l  recog n i zed i n  o i l producti on  

fac i l i t i es , s tandards and precauti ons  to prevent acci de nts are necessar

i l y h i gh l y  deve l oped , as  are the capab i l i t i e s  of  cop i ng wi th s uc h  acc i 

dents a s  occur .  L i kewi s e  i n  the  trans fe r ,  proce s s i ng , and sto rage o f  
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l a rge quanti t ies  of crude o i l , i nevi tably some l osses  from spi l l s occur . 
Recogn i z i ng the i nev i tab i l i ty of such acci dents , sp i l l  preventi on i s  

w i de ly  practi ced and conta i nment techn i q ues have been h i gh ly  devel oped . 

However , a degree of ri s k  a lways rema i n s  and i t  i s  necessary to consi der 
i ts impl i cati ons . 

2 .  H i s torical  R i s ks - Nati onal and NPR-1  

The most def i n i ti ve data on  the r i s ks associ ated wi th the opera

ti ons of  a product ion  fac i l i ty are found i n  two reports i ssued by the 
Envi ronmenta l Protect i on Agency ( EPA ) ( Ref . 1 ,  EPA , Petrol eum Systems 
Rel i abi l i ty Ana lys i s ) . I n  thi s study some 6 , 900 ons hore sp i l l s  of known 

or i g i n  were ana l yzed to determi ne the source and cause of sp i l l s .  I t  

was found , based upon the number of sp i l l s ,  that i n  about 3 percent of  
the ca ses the spi l l  was l es s  than 100 gal l ons ( 2 . 4  barrel s ) ;  i n  8 2  per

cent of the ca ses the sp i l l  was between 100 and 10 , 000 ga l l ons ( 2 . 4  to 

240 barrel s ) ; and i n  a l most 15  percent the spi l l  was greater than 
10 , 000 ga l l ons . The majori ty of sp i l l s ,  that i s ,  those i n  the moderate 

category ( 100 to 1 0 , 000 gal l ons ) ,  genera l l y  occur on dry , porous l and 
surfaces , ( typ i ca l  of NPR-1 terra i n )  where spread is l im i ted to short 

d i s tances . 

Th i s  study found that the maj or cause ( approximate ly  80% ) of the 

spi l l s  was pi pe fa i l ure , wh i ch ,  i n  turn , was caused by external corro

s i on ( 46% ) , rupture of the p i pe ( 22% ) , i nternal corros i on ( 8% ) , and 
thi rd-party i ntervent ion  ( primari l y  road machi nery) , 8 percent .  A 

number of other components , such as va l ves and pumps , and operator 

fa i l ure to perform proper i nspecti on acti on accounted for the rema i n i ng 
causes of spi l l s .  

A record of the number and vol ume of sp i l l s  has been ma i ntai ned at 
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NPR- 1  s i nce J u l y  1976 . The number of sp i l l s  of l ess  than 25  barrel s has 

f l uctuated wi dely from month to month , averag i ng 26 spi l l s  per month . 

Li kewi se , the tota l q uant i ty spi l l ed fl uctuates , but has shown a decrea s

i ng trend i n  recent months . More importantly dur ing  th i s  time frame , 
however , product ion  has i ncreased from about 20 , 000 barrel s per day 

i n i ti a l l y ,  to a target of 1 20 , 000 barrel s per day currentl y .  Thus , the 
amount of o i l  spi l l ed per un i t  of o i l  produced ha s dropped s harpl y wi th 

t ime .  I t  i s  ant i c i pated that further improvements wi l l  occur a s  prob
l ems assoc iated wi th the startup of thi s l o ng dormant fi e l d  are over

come and opera tor s ki l l s a re improved . The cause of the sp i l l s ,  wh i ch 
wi l l  be d i scussed i n  greater deta i l  l ater , are i n  genera l accord wi th 
the E PA study referenced above . 

Sp i l l s  greater than 25  barrel s occur on occa s i on at NPR-1 , wi th an 

average of 0 . 8  per month . Al though the average s i ze of the spi l l  has 

not decrea sed apprec iab ly  as production expands , the oi l spi l l age per 
un i t  production has decreased markedly .  Furthermore , wi th few excep
tions , the o i l  spi l l ed has been conta i ned compl ete ly  wi thi n  di ked areas  
a nd  the recovery of the sp i l l ed o i l  has approached 50  percent overa l l . 
In  on ly  one i n stance has o i l  spread beyond the l imi ts of the faci l i ty ,  

and i n  thi s i nstance , envi ronmenta l damage was mi n i ma l . Thi s ca se i s  

di scussed i n  Appendix  C .  

There are l imi ted data on occurrence of acci dents i nvo l v i ng fi re 

a nd/or expl os i on i n  o i l  fi e l d fac i l i t i es .  However , some i nformation i s  
ava i l ab l e ( Ref .  2 ,  S ta te o f  Ca l i forn i a � D i v i s i on o f  Oi l and Ga s ) on we l l  
bl owouts over the l a st  22  years i n  the State of Cal i forn i a .  The ca l cu
l a ted bl owo u t  rate i s  0 . 8 per thousand new we l l s  dri l l ed .  S imi l ar data 
are not ava i l abl e for remed ia l  acti on on wel l s ,  but the estimated rate 
for such bl owouts i s  much l ower , perhaps one-th i rd .  I f  these acci dent 

rates are app l i ed to proj ected new wel l s  at NPR- 1 ( Tabl e 1-2 , 3 5 1  we l l s ) 
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and a bl owout rate of 0 . 3 per thous and i s  a s sumed for remed ia l  act i on on  

one-fourth of the present 1 , 718 we l l s , the number of bl owouts at NPR-1  
over a 10-year peri od woul d be l es s  than 4 .  One such acci dent descri bed 
be l ow has a l ready occurred . Norma l l y ,  bl owouts cause min ima l  damage 
and some l o ss of product , and are promptl y contro l l ed .  Loss of l i fe i s  

ra re . Thus , the pos s i bi l i ty of a bl owout every few years wh i l e  the 

f ie l d i s  act i ve fa l l s  wi th i n  the acceptabl e range of ri sks . 

A b l owout at a we l l  undergo i ng remedia l  act i on at 333- 5G on October 
25 , 1977 , resu l ted in expl o s i on , the attendant death of three persons , 
and subsequent fi re and l oss  of o i l  and ga s .  However , as  wi th most 
serious  acci dents , causati ve factors rel ated to improper opera t i ng 
procedures ha ve been i denti fied and correcti ve measures impl emented . 
Therefore , the probab i l i ty of a s i m i l ar occurrence at  NPR-1 ha s been 

s i gn if i cantly reduced . A l though one other i ndustr ia l  acci dent res u l t i ng 
i n  death has occurred , the overa l l safety record i s  sati sfactory .  

3 .  I dent i f i cation  o f  Potent i a l  R i s ks As sociated wi th Operati ons 
at  NPR-1  

R i s k  has  two maj or components -- frequency and magn i tude . I t  must  

be  recogn i zed that r i s ks and the attendant acci dents can  never be  ful l y  

avoi ded ; rathe r ,  i t  i s  on ly poss i bl e  to define a n  acceptabl e l im i t  on 
the ri sks soc i ety is wi l l i ng to take . Thus , the r i s k  of hav i ng a fl at  
t i re on  a l o nely s tretch of road i s  accepted because ( a )  i t  rarel y happens , 

( b )  the consequences a re not severe , and ( c )  we anti c i pate such a happen� 
i ng and carry the necessary too l s to correct the s i tuation . Even severe 
ri sks , i . e . , those wi th catastroph i c  consequences , must sometimes be 

l i ved wi t h .  Earthquakes  a re an excel l ent exampl e .  I n  areas wi th a 
h i s tory of damage from earthqua kes , structures are des i gned to wi thsta nd 

ant ic i pated s tres ses , but wi th the recogn i t i on that  fa i l u re may occu r .  
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Tabl e 1-5 prov i des  a rati ng of the ri sks a ssoc i ated wi th vari ous 

systems and components of the operations at NPR- 1 .  The se r i s ks have 
been rated accord i ng to frequency of occurrence and magn i tude of the 
consequence s .  Unacceptabl e ri sks  ( the deri vati on  of thi s defi n i t i on i s  
g i ven i n  Append i x  C )  are general l y  i dent i fi ed as  tho se whi ch ei ther  
occur too frequentl y ,  even though the consequences are  fai r ly  m i nor , or 
those in wh i ch the magn i tude of conseq uences i s  so great that occurrence 
can be to l erated onl y i n  terms of mi l l enn i a . For p urposes of d i scuss i on 

of these ri sks  i n  more deta i l , we wi l l  concentrate on categor ie s  30 or 

40 , i . e . , i nfrequent occurrence ( on the average , every 50. years ) and 
wi th l ong -term envi ronmenta l damage ( see Appendi x 0 )  a nd possi b l e  l os s  

of 1 i fe and/or property .  I t  i s  noteworthy that n o  ri s ks wi th 1 1 E 1 1  rat i ng s ,  

i . e . , catastrophi c events wi th heavy l oss  o f  l i fe , p roperty ,  o r  l o ng -term 
envi ronmenta l consequences , have been i dent i fied  at  NPR- 1 .  

Those ri sks  whi ch have been i dent i fied a s  marg i na l ly  safe o r  poss i 

bly excess i ve i n  connecti on wi th NPR-1  operati ons are d i s cu s sed be l ow .  
The r i s ks assoc i a ted wi th normal o r  near-normal opera t i ons of the major 
systems at  N PR- 1 a re g i ven in Appendi x C. However ,  some genera l  comments 

about operati ons and protecti ve measures whi ch serve to l ower the proba 
bi l i ty of acci dents or  sp i l l s  wi l l  be noted at  thi s poi nt .  

Recogn i z i ng that major  spi l l s  can create serious env i ronmenta l impacts 
l arger tanks ( us ua l ly  greater than 10 ,000 bbl ) are i nd i v i dua l ly  di ked ;  
the d i kes  l im i t the extent of o i l  spread and fac i l i tate cl eanup and 
recovery of o i l .  Tan k  sett i ngs  ( u sual ly with a tota l capac i ty of l ess 
than 2 , 500 bbl ) a re protected by contingency catch bas i n s  l ocated in dra i n 

age channel s down h i l l  o f  the tank  setti ng . *  Some 5 1  contingency catch 

*The use of i nd i v i dua l d i kes a round tank settings  i s  not recommended 
s i nce the conta i nment a t  the s i te of o i l from a sp i l l  wou l d  hamper 
wor k  crews and present a safety hazard . A nearby conti ngency catch 
bas i n  is preferabl e .  
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T a b l e 1 - 5  

RAT ! l lG O F  R I S KS ASSOC I A H O  fi ! T H  OPERAT I O llS O F  NPR - 1  

R i s k s  A s s o c i a ted W i th 
':J'j '> te1.;�. t.1 1 10  t u i :q JU l l l.! t l  l '.) 1 -i r·�-/1 -rji-I 0 ;) l u-n· - L(J;1lJl1li n�lt l i1�J- �J1-i ·1 l s  

[) r i l l i ng Sy > te::1 40 

i 'rodu c t i o n  Sy s te:n ( i nc L  ta n k JC 
s e t t  i nrJ s )  

Gathe r i n g o n d  D i s t r i bu t i o n  

o O i l  L i ne s  and Ta n ks 
o HP Gas L i ne s  
o C ompre s s o r  S ta t i o n  ( 3G ) 

Anc i l l a ry Sy s tems 

o Gas P l a n t ,  O l d  
o G a s  P l a n t s , �ew 
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bas i ns are a l s o  l ocated strateg i ca l l y  throughout the reserve  to conta i n 

o i l sp i l l s  from any sourc e  i nc l ud i ng dr i l l i ng operat i ons , b ro ke n  p i pes , 

l eak i ng val ves , etc . ( Accord i ng to the code of  the State of  Ca l i forn i a  

[ Re f :  Adm i n i s trati ve Regu l at i o n s , Subchapter 2 ,  Sect i on 1773 ] , cont i n

gency catch bas i ns are sat i s factory i f : ( 1 )  they can conta i n normal  

ra i n fal l p l us the contents of  the l arges t  tan k i n  the system p l u s  

1 0  percent o f  t h e  tota l va l ue of  t h e  rema i n i ng tan ks ; a n d  ( 2 )  they are 

c l eaned i mmedi ate l y  after any s p i l l  so  that they do not p rove a threat 

to b i rds or  wi l d l i fe . ) 

Al l d i ked areas at NPR- 1  meet the above req u i rements , i nc l udi ng 

prov i s i on for a 100-year rai nfal l .  Cont i ngency catch bas i ns are s i m i 

l ar l y  s i zed ; whe re capac i ty i s  i n  quest i on , two o r  more catch bas i ns may 

be p l aced i n  a drai nage chan n e l  i n  ser i e s . 

A l l p i pe l i ne s  at E l k H i l l s  run  above ground throughout most  of  the i r 

l ength and are s uppo rted o n  app rop ri ate membe rs where neces s ary . L i nes  

do , however , run  unde rneath roadways and are genera l l y  p rotected aga i n s t  

damage from ve h i c l e s o r  othe r heavy equ i pme n t .  L i nes  are n o t  i denti f i ed 

by code , so  that i n  case  of  acc i dent i t  may not be i mmed i ate l y  obv i ous  

how  ser i ous  the break m i ght be . 

Because s o  many of  the fac i l i t i e s  at NPR-1  are o l d ,  corro s i on and 

dete r i o rat i on have taken t he i r to l l ,  and  many of  the p ro b l ems res u l t i ng 

i n  sp i l l s  s i nce s tartup can . be attri buted to these  causes .  As the 

ent i re fac i l i ty i s  upgraded , i nc l ud i ng the rep l acement of gas kets , 

corroded p i pe , etc . , i mproveme nts i n  acc i dent and sp i l l  rates can be 

expected .  The c a s i ngs  of  produc i ng we l l s  are , or  wi l l  s hort l y  be , t i ed  

i nto the cathodi c protect i on system . Aboveground  p i pe l i nes  are  not  

cathod i cal l y  protected ; the few b e l owground p i pe l i nes  are . Some , but  

not  a l l ,  tan k bottoms are cathod i ca l l y  p rotected . 
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Return i ng to Tabl e 1-5 , the fi rst  unusual ly hi g h  ri s k  i dent if ied 

i s  i n  the dri l l i ng system -- 40 for fi re/expl os i on .  Acc i dents do occur 
in dri l l i ng and workover , a l though not commonl y .  The fact that such an 
acci dent has occurred recently ,  that the cause was pi npo i nted , and that 
correct i ve action was take n ,  suggests tha t ,  in conj uncti on wi th the 

rel atively  l ow rate for such acci dents , no undue ri s k  i s  i denti fied . 

The next i tem i s  a compressor sta t i on at 3G , aga i n  wi th a rat i ng of 
40 . Compressor stati ons , i nc l udi ng those in the exi st i ng and future gas 
p l ants , are bas i ca l ly  one of the most dangerous operati ons wi thi n the 

Rese rve . Because of safety , operationa l , and env i ronmental concerns , 

compressor sta tions  a re encl osed ; a l though wel l -venti l ated , they are 

potent ia l  spaces i n  whi ch gas l ea ks can accumu l ate to form expl os i ve 

mi xtures . Al l compressor stati ons are , or soon wi l l  be , equ i pped wi th 
s u i tab l e detectors and programmed shutdown procedures to m in imi ze ri sks  

i f  a gas  l ea k  does occur .  The gas  p l ants , whi ch have separa ti on col umns 
l ocated o uts i de ,  but adj acent to encl o sed compressor rooms , are g i ven a 
somewhat better r i s k  rat i ng ( 50 or 60 , depend ing on  the i r  s i ze ) , because 
the se fac i l i ties  are a lways manned . S i nce gas p l ants and compressor 

s tations  meet standard operati ng and safety cri teria ,  the r i s k  enta i l ed 
i n  the i r  operati ons i s  deemed acceptabl e .  

L i g ht hydrocarbon fracti ons , i nc l udi ng compressed gases , are stored 
adjacent to the present gas pl ant pri or  to sal e .  P resently an average 

of 20 to 40 tan k  truc ks per day l oad at thi s fac i l i ty and then  move the 

products over the h i g hway sys tem of southern Cal i fornia  to vari ous 
markets ( thi s number wi l l  ri se  to a pea k of about 150 trucks per day 
duri ng the wi nter hal f of the yea r ) . The fac i l i ty has an excel l ent  

s afety record despi te rel ati vely heavy traffi c at the entrance . Storage 

tan ks are l ocated at some d i stance and uphi l l  from both the gas p l ant  

and  l oad i ng faci l i ty ,  a nd  any sp i l l  wou l d  dra i n  i n to a catch bas i n  some 

d i sta nce away downhi l l .  Thus , i n  contrast  to the experience i n  the 
Arv i n-Tehachapi earthquake of J u l y  21 , 1952 (Ca l i forn i a  D i v i s i on of 
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Mi nes , 1955 ) , where two l arge spher ica l  butane tan ks col l apsed , res u l t i ng 

i n  f i re and exp l o s i on and extensi ve damage to the Pal oma cycl i ng p l ant 
( 16 mi l es southwest  of Ba kersfie l d ) , even a catastroph i c fa i l ure in the 

NPR- 1  gas pl ant wou l d  be unl i ke ly  to threaten l i fe or  property .  

Wet ga s ,  a s  ta ken from the wel l head , a lways conta i ns trace amounts 
of a rad i oactive gas , radon ( 222R n ) , whi ch i s  preferent ia l l y  concentrated , 
i n  the gas p l an t ,  i nto the ethane and propane fracti ons . Stud ie s , d i s 

cussed i n  deta i l  i n  Appendi x  C ,  have s hown that rado n ,  i n  decayi ng 

radi oact i v i ty ,  can produce s l i ght , but poss i b ly si gn i f i cant ,  short term 

( to workers ) and l onger term ( to consumers ) hazards . 

However , occupa ti onal r i sks can be readi l y  m in imi zed i n  gas separa 
t ion p l ants i f  any areas  w i th unacceptably h i g h  rad iati on l evel s are 

i dent i f i ed and warni ng s i gns posted . 

R i s ks to the consumer whi ch ari se from i n ha l i n g  combusti on fumes 

from non-vented appl i ances , are best reduced by stor i ng the LPG for at 

l east  2 weeks  so the radi ation l evel s are s i g n i f i cantly l owered pr ior to 
burn i ng .  If such i s  not feas i b l e ,  the burn i ng of the gas i n  non-vented 
equi pment shou l d  be avo i ded . 

Based on l im i ted ava i l ab l e data , Ca i i forn i a  wet gas i s  wel l  wi thi n 
the normal  l imi ts reported from other gas produc i ng areas  i n  the nati on . 
Yet LPG sol d i n  Ca l i forn i a  ( and primari ly  produced there ) ha s the h i g hest 

radon content of any s tate , po ss i b ly  d ue to  the rap i d  movement of the 
produced LPG to market .  

To  precl ude the pos s i b i l i ty that E l k H i l l s  produced gas  m i ght be 

excepti ona l ly hi g h  i n  radon content wh ich  cou l d  potenti a l ly  l ead to 

excess ive occupationa l - or even consumer - rad iati on exposure base l i ne  

va l ues for each gas p l ant wi l l  be  establ i shed .  At  a m i n i mum the radon 
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content of the propane fracti on wi l l  be determi ned ( whi ch wi l l  refl ect 

the radon l evel s i n  the wet gas  as wel l as the characteri st i cs of the 
parti cu l ar  gas pl ant and i ts processes ) and a survey of gamma rad i ati on 
l evel s on pumps and compressors wi th i n  the gas p l ants wi l l  be conducted . 

Further ,  s i nce i t  i s  des i rabl e to a l l ow at  l ea st two week s  to el a pse 

between the time of extract ion  and time of consumption ( a s  L PG ) , maximum 

use  of storage faci l i ti e s  at the l oadi ng fac i l i ty and any i ntermedi ate 

l ocations  shou l d  be schedu l ed .  

The q uant i ty of natura l  gas l i qu i ds ( NG L )  produced a t  MER wi th 

comp l etion of the LTS-2  gas p l ant early in 1 980 is  expected to be about 
1 . 2 mi l l i on ga l l ons per day--47% propane , 3 1 %  buta n e ,  and 22% natura l 
gasol i ne .  Th i s  product i on , amounting to about 1 0 . 5  m i l l i on barrel s of 
NGL per year , compares wi th the estimated 1 977 production  of NGL from gas 
process i ng p l ants ( G PP ) i n  Cal i forn i a  of 8 . 95 mi l l i on barrel s ,  of whi ch 
an estimated l mi l l i on barrel s came from NPR- 1 . Thus by 1 980 , NPR- 1  GPPs 

wi l l  be accounti ng for approximately 57% of Cal i forn i a ' s  product i on from 
thi s source . However , i n  thi s same time frame , i t  i s  estimated that 

N PR- 1  production  of NGL wi l l  account for on ly  about 3 1 %  of a l l  NGL trans 
ported i n  bu l k ( a s  contrasted to home del i very of l i q u i fi ed petro l eum 

ga s )  wi thi n Cal i forn i a .  The di fference i s  attri butab l e to the rather 

l arge imports of NGL i nto Ca l i forn i a , whi ch according to Parsons are 

l i ke ly  to conti nu e ,  and to the presumed movement of some NGL by p i pe l i ne 

wi thi n or between ref i ner ies . Certa i n ly the movement of E l k H i l l s  NGL 

i nto the market p l ace wi l l  substant i a l ly i n�rease the amount of compressed 

fl ammabl e gases moved on  the ra i l s  and hi g hways of the state .  Hence , an  

analys i s was  undertaken to determi ne the l i ke ly  extent of  acci dents whi ch 

m i g ht resu l t .  

The acc i dent analys i s ,  reported i n  Append ix  C ,  rel ied  pr imar i ly upon 

data found i n  a 1 973 report* whi ch consi dered in some deta i l  a l imi ted 

*Jones , G. P . , et a l . , Ri s k  Ana lys i s  and Hazard Mater i a l s Transportation , 
Vol ume l ,  Uni vers i ty of Southern Ca l i forni a ,  prepared for Department of 
Transportat ion , March 1 973 . 
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number of acci dents ( about 40 ) for l i qu i fi ed petrol eum gas ( LPG ) trans

ported by truck  and  ra i l . The rates used (wh i ch are recogn i zed a s  rather  
crude , parti cu l ar ly  for ra i l  transport ) were : 1 . 8 to 6 . 3  acci dents per 
mi l l i on mi l es for trucks , dependent upon the type of hi ghway ; and 0 . 1 5  
a cc i dents per mi l l ion  mi l es for ra i l s  regard l ess of l ocation . ( On the 

other hand , the Amer i can Ra i l roads reports that Cal i forn i a  ra i l roads i n  
both 1 977  and 1 976 exper ienced about 25% fewer acci dents i nvol v i ng hazard

ous  mater i a l s-- i nc l ud ing LPG--than d i d  ra i l roads i n  other parts of the 

nation . ) Th us , transport of LPG by truck  wou l d  appear ,  on  the surface to 
produce about 20 times a s  many acci dents a s  transport by ra i l . However , 
because ra i l  cars carry ,  on  the average , four times a s  much LPG a s  do 
tan k  trucks ( that i s  32 , 000 gal l ons vs . 8, 000 ga l l ons ) ,  the acc ident rate 

was reca l cul ated to be : 1 . 93 acci dents per mi l l i on barrel s for truck and 

0 . 03 acci dents per m i l l i on barrel s for ra i l . Thus , the acci dent rate for 

transport of LPG by truck  i s  a l most 65 times greater than that  for trans

port by ra i l . 

The actual acci dent occurrence l i ke ly  to be a ssoci ated wi th proj ected 
movement of NGL from E l k H i l l s  can be est imated based on  the proj ected 
transport mode and the acci dent rates for the very s i mi l ar LPG d i scus sed 

above . I n i t ia l l y ,  a l l NGL wi l l  be transported by tank  truck ( types MC-330 
and MC-33 1 on ly) w i th maximum one-way traffic  est imated at  1 24 trucks per 

day fol l owi ng the comp l etion  of LTS- 1  in m id- 1 979 .  By ear ly  1 980 , the 

ra i l  spur and l oa d i ng fac i l i t ies  near Taft wi l l  be compl eted and ra i l  
movement wi l l  be i n i t iated . I t  i s  proj ected that shortly thereafter , 

LTS- 2 wou l d  be operationa l and pea k one-way truck traffi c ,  est imated at 

approxima tel y 1 50 trucks per day wi l l  occur during the winter hal f of the 
year , wi th s ummer traffi c estimated at  from 50 - 58 trucks per day . I t  
i s  est imated that duri ng the summer ,  the truck acci dent rate wou l d be 
about 0 . 5 acci dents per . month and during  the winter pea k ,  thi s wou l d  r i se 

to 1 . 6 acci dents per month , for a tota l of near ly  1 3  truc k acci dents per 

year . 
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For ra i l  movement we est imate 0 . 22 ra i l  acci dents per year .  A spec ia l  
concern for ra i l  transport rel ates to the ra i l  track  whi ch i s  proposed for 
movement of NGL from the l oad i ng faci l i ty near Taft to the ra i l  h ead i n  
Ba kersf ie l d .  A 35 . 5  mi l e  secti on of the Sunset Ra i l way Company i s  to be 
u sed ; thi s track , accord i ng to a recent ( December 1 978 ) v i sua l  survey 

( referenced i n  Append i x  C )  i s  deteri orated and , un l ess  correct i ve act ion  

is  ta ken , wi l l  deteriorate at an accel erated rate wi th the i ncreased 
usage generated by E l k H i l l s  NGL ( the est imated annual gross tonnage wi l l  

i ncrease from 300 , 000 to two mi l l i on tons ) .  Furthe r ,  e i ght unprotected 

grade cross i ngs on th i s  l i ne are not equ i pped wi th gates and fl ash ing 

l i g hts whi c h  i s  undes i rabl e i n  l i g ht of the i ncreased projected NGL 

traff i c .  Any vol untary or  requi red upgrad i ng of cross i ngs or other track  
improvements i s  the respon s i bi l i ty of  the Sunset Ra i l way Company . 

Fortunately ,  most acci dents are mi nor  i n  nature ( but  beyond the 

"fender bender" type ) ;  on ly  9% of truck acci dents and 3% of ra i l  acci dents 

are found i n  the USC analys i s  to be severe , that i s , resu l t i ng i n  a fuel 
a i r  detonation .  Property damage associ ated wi th severe acc i dents i s  over 

tenfol d hi gher for ra i l  acci dents than for truck acci dents ( probab ly  due 
to the l arger carryi ng capac i ty of ra i l  cars and the l i ke l i hood that 
adj acent ra i l  cars wi l l  be damaged i n  a ra i l  acci dent ) .  Inj ury and 

death  can occur concurrently wi th severe acci dents , and for trucks , even 
wi th m i nor acci dents , due to the i r  l i ke ly  occurrence i n  or near publ i c  
area s .  Based on the frequency of severe ( i . e . , a fuel -ai r detonati on )  

acci dents , i t  i s  projected that a severe acc i dent i nvol v i ng truck 
transported NGL from E l k H i l l s  wi l l  occur about once a year whereas a 
severe acci dent i nvol v i ng ra i l  transported NGL i s  l i ke ly  on ly  every 1 50 

years . H owever , i t  a ppears that the i ncrementa l i ncrease i n  a l l NGL 
tra nsport rel ated acci dents in the state of Cal i forn i a  wi l l  i n crease 

only i n  proport i on to the i ncrease in NGL product i on ,  i . e . , a l most 30% 

above m id- 1 970 va l ues . 
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The pr ima ry concern i f  a sp i l l  of an NGL occurs (whether ra i l  or 

truck )  wou l d  be the po ss i bi l i ty of attendant f i re ,  expl o s ion , or 
detonat ion . Evacuat ion of the peop l e  ( except fi ref ighters ) wou l d  be 

mandatory .  

Only natural gasol i ne ,  i f  sp i l l ed ,  wou l d  l i ke ly  pers i st l ong 

enough to cause substant ia l  envi ronmenta l damage for any d i stance down

stream . If  such a spi l l  were to occur ,  techni ques emp l oyed for gasol i ne 

( of wh ich  much l arger quanti t ies  are transported by hi ghway ) wou l d  be 
used . 

The poss i bi l i ty of contam i nati ng crude oi l sp i l l s  has been i dent if ied 

in  genera l a s  a ri sk , a l be i t control l ab l e .  Because of the terra i n , and 
the conta i nment features ( t hat i s ,  d i ke s  around i nd iv i dua l  tanks , and 

conti ngency catch bas i ns in dra i nage channel s ) , the pos si bi l i ty of oi l 

from even a very l arge sp i l l  doi ng extens i ve envi ronmenta l damage i s  
remote . O i l can a l so be acc i denta l ly  re l eased ( broken  we l l head va l ves , 
etc . )  a s  an aer i a l  spray , coati ng nearby hi l l s i des and roads .  Such 
spray i s  associated wi th Stevens Zone product i ons , whi ch are suffi c i ently 

removed from NPR- 1  boundaries  to ca use no off-fac i l i ty concerns . A 
genera l concern wi th respect to safety i s  the presence of a number of 
unma r ked med i um (> 50 psi ) and h i gh pressure ( u p  to 3 , 500 ps i ) o i l  and 

gas l i nes throughout the Reserve . If  ruptured , these l i nes can rel ease 
l arge q uanti t ies  of hydrocarbon i n  a very short t ime ;  they may a l so 
wh i p  around , ca us i ng ser i ous phys i ca l  damage . These med i um and h igh  

pressure l i nes , often exposed adj acent to roadways and  work  areas , 

are not i dent if ied  and are ea s i ly  confused wi th l ow pressure l i nes . 

Al though few seri ous probl ems have been reported because of the l ac k  
o f  marki ng , d i s ti nct i ve mark i ng of medi um and h igh  pres sure l i nes 
a djacent to roadways and work  areas wou l d  serve to reduce the l i ke l i hood 

of acci dent i n  the future . However , s uch marki ng procedures are not a 
common pract i ce i n  o i l  f ie l ds . A Spi l l  Prevention  Control and Counter-
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meas ure P l a n , i n  compl iance wi th EPA requ i rements i s  i n  preparation  

and wi l l  cover a l l a spects of  protect ion  and c l eanup when compl eted . 
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I I .  EX I ST I NG ENVI RONMENT OF  PROPOSED  S ITE  

Nava l Petro l eum Reserve No . 1 ( N PR-1 ) is  l ocated i n  Ca l iforn i a ,  

about 100 mi l es north of Los Angel es , about 30 mi l es southwest of 

Ba kersfie l d ,  i n  the souther ly end of the San Joaqu i n  Val l ey .  The proposed 

proj ect s i te bas i ca l l y i s  primari ly  confi ned to NPR- 1 ,  but due to the wi der 

impl i cations of certa i n  construction  and operati ng effects , some areas 
outs i de of the Reserve are a l so i ncl uded wi th i n  the project sp here of 
i nfl uence . 

The Reserve i tsel f encompasses the El k H i l l s ,  a foothi l l  spur  that 

extends from the Tembl or Range southeastward , a bout a th i rd of the 
d i stance across the f lat  San Joaq u i n  Va l l ey ,  wi th a maximum a l ti tude of 
1 , 300 feet a bove sea l evel . The Reserve cons i s ts of 46 , 095 acres , on 
whi ch  a re over 1 , 000 o i l  we l l s  ready for producti on .  Mos t  we l l s  can be 

reached by oi l ed roads from about 50 mi l es of aspha l t-paved roads 

wi thi n NPR- 1 . One of these aspha l t-paved roads , known as S kyl i n e  Road 

fo l l ow� the crest of the E l k H i l l s  from east to wes t .  Another known a s  

the E l k H i l l s  Road ( County Road 261 ) ,  crosses the mi dd l e  of the Reserve 
from north to south . State H i g hway 1 1 9  cros ses the southeast  corner of 
N PR- 1 enroute from Taft to Ba kersf i el d and has an i nterchange wi th 

I nterstate H i g hway 5 about fi ve mi l es east  of the Reserve boundary .  
Schedu l ed a i r l i ne serv ices are ava i l abl e i n  Ba kersfie l d ,  30 m i l es away 

by h i g hway . Ra i l heads  exi s t  i n  Taft and Buttonwi l l ow .  

H i s tori c l and uses wi th i n  the val l ey have i ncl uded oi l f ie l d devel 
opment , agri cu l ture , and l i vestock ra i s i ng .  The devel opment of the 

Ca l iforn i a  Water Project , however , has made avai l abl e great quanti t ies  

of  new water to the area v ia  the Ca l i forn i a  Aqueduct �h i ch has l ed to  a 

great expans i on of cu l t i vat ion and associ ated urban l and uses . 
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A .  Geo l og i cal  Resources 

1 .  I ntroducti on 

The fol l owi ng d i scus s i on of the geol og i c  condi ti ons at NPR-1 i s  an 
update and mod ification  of the di scus s i on conta i ned in the prev i ous 
Envi ronmental As sessment of the reserve (App l ied  Science , 1 9 74 ) .  The 

current di scus s i on was based on exi sti ng publ i cati ons and corrunun i cati ons 
w i th profess i ona l  geol og i s ts who a re fami l i ar wi th  the geol og i c  condi 
t i ons i n  the E l k Hi l l s  area . No  ori g i na l  f ie l d work or data col l ecti ons 
were made .  The primary reference used in updati ng the prev i ous envi ron
menta l report was the recently pub l i s hed U . S .  Geo l og i ca l  Survey Profes
s i onal  Paper 9 1 2  (Maher , Carter ,  and Lantz , 1975 ) .  Thi s p ub l i cat ion 
conta i ns a comprehens i ve di scus s i on of the geol ogy ,  a s  wel l  as  the 
h i s tory ,  of NPR- 1 .  Other suppl ementa l  references that were used are 
conta i ned i n  the b i bl i ography at the end of the vol ume . On ly  those 
references actua l l y  used in the constructi on of the fol l owi ng geol og i c  
descripti on a re l i s ted i n  the b i b l i ography .  A much more comprehens ive  
bi bl i ography on  the geo l ogy of  the southwestern San Joaq u i n  Val l ey i n  
genera l and the E l k H i l l s  area i n  part icu l a r  i s  conta i ned i n  Maher ,  
Carter and  Lantz ( 1975 ) . 

2 .  Reg i ona l Setti ng 

NPR- 1 encompasses most of the E l k H i l l s ,  a l ong , narrow r i dge that 

projects eas tward from the Cal i forn i a Coast  Ranges i nto the southwestern 
corner of the San Joaqui n Va l l ey .  The San Joaqu i n Val l ey i s  the southern 
hal f of a l a rge s tructura l depress i on ca l l ed the Great or  Centra l Va l l ey 
of Ca l i forn i a .  The Central Va l l ey extends for nearly 500 m i l es ,  and 
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separates the Coast Ranges to the west  from the S ierra Nevada to the 
eas t .  The southern boundary of the San Joaqu i n Va l l ey ( o r  Centra l 

Va l l ey )  i s  the Tehachapi  Mounta i n s .  The l ocation of  the E l k H i l l s i n  

rel ati on  to the major geomorphi c  provi nces o f  Ca l i forn i a  i s  s hown i n  

F i gure 2- 1 .  

The Centra l Val l ey i s  fi l l ed wi th many thousand feet of uncon
sol i dated and parti a l l y  consol i dated sedi ments that have been eroded 
from the s urroundi ng upl ands . The atti tude �nd s tructure of the strata 

i n  the east  s i de of the San Joaqu i n Va l l ey di ffers markedly from the 
strata i n  the wes t .  The sedimentary strata in the eastern part of the 
San Joaqu i n  Val l ey di ps gently wes tward toward the axi s  of the Central 

Va l l ey trough a nd refl ects the subsurface extens i o n  of the wes tward
t i l ted S i erra Nevada fau l t bl ocks . I n  contrast ,  the sedimentary s trata 
beneath the wes tern s i de of the val l ey d i p  steeply eastward and are 
s harp ly  fol ded , and bro ken by l ow ang l e  fau l ts .  The structural portion  
of the strata on  the wes t  f lank  of the San  Joaqu i n Val l ey has been 
determi ned by the devel opment of the adj acent Coast  Ranges , speci fical l y  
the Tembl o r  Range . The Tembl o r  Range i s  composed of  a series  o f  ti ght 
fol ds that di verge from the general l y  southerly trend of the other 
ranges wi thi n the Coast Ranges , and pl unge southeastward i n to the 

va l l ey .  The E l k H i l l s  represent one of the upfol ds ( anticl i nes ) associ ated 
w i th the Tembl or Range .  

3 .  Loca l Setti ng 

a .  Phys i ography 

The El k H i l l s  cons i st of a l ow ,  el ongate swe l l about 20 mi l es 
l ong and 7 m i l es wi de that protrude about 1 , 000 feet above the 

s urroundi ng val l ey fl oor.  E l evati ons wi t h i n  NPR-1 range from 290 feet 

I I -4 



a bove sea l evel on the va l l ey f loor at the northeastern boundary ( near 

Tupman ) to 1 , 551 feet at  Hi l l crest Po int  a l ong the ma i n  ri dge in the 

western part of the reserve ( sec .  28, T . 30S . ,  R23E ) . The El k H i l l s  are 
connected to the ma i n  foothi l l s of the Tembl or Range by a narrow stream 

gap known as  Ra i l road Gap .  Buena Vi sta H i l l s ,  a s imi l ar foothi l l  spur  

but . s omewhat l ower and s horter than  El k H i l l s ,  l i es  j ust  to the south
eas t .  The Buena V i s ta H i l l s  are separated from the E l k H i l l s by Buena 
Vi sta Va l l ey and i ts northwestward extens i o n ,  McKi ttr ick  Val l ey .  The 
east s i de of E l k H i l l s  i s  bordered by the ma i n  porti on of the San J oa qu i n  

Va l l ey .  The so uthern end o f  El k H i l l s beyond the boundaries  o f  NPR-1 i s  

mar ked by steep bl uffs about 1 5  feet h igh  that have been cut by the Kern 
Ri ver and the Buena V i sta S l ough near the mouth of Buena Vi sta La kebed . 
The l ocat i on of the l oca l phys i ographi c features i s  s hown in  Fi gure 2-2 . 

I n  general , the terra i n  of NPR-1 i s  characteri zed by numerous , 
rounded d i v i des ( r i dges between two areas of dra i nage ) and smooth s l opes . 
A l arge number of ep hemeral s treams dra i n i ng the hi l l s have created a 
h i gh ly  di s sected stream pattern of gul l i es  and channel s .  Sed iments 
eroded from the hi g her  el evations have been depos i ted a l ong the base of 

the h i l l s  resu l t i ng i n  a smooth topographi c trans i tion  into the adj acent 

f l at va l l ey l a nds except as menti oned above at the southern end of the 

h i l l s .  

b .  Strat i graphy and Structure 

Seven geol og ic  formati ons rang i ng  from Recent (Ho l ocene ) 
a l l uvi um to the Mi ocene age Temb l or Formation  ei ther occur at the s ur
face or have been penetrated by o i l  produci ng  wel l s  at  NPR-1 . The 

s trat i grap h i c  co l umn contai ned i n  Fi gure 2-3  shows the geol og i c  age , 

rel ati ve pos i t ion  and approx imate thi cknes s of these seven geo l og i c  

un i ts . As  shown i n  the geo l og i c  map i n  Fi g ure 2-4,  El k H i l l s  and most  

of  N PR-1 i s  under l a i n  by the Tul are Formati on of Pl i o- P l e i stocene age ; 
a l l uv i um occurs at the outer edges of the reserve , at the base of the 

h i l l s and out  onto the va l l ey fl oo r .  
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Geo 1 og i c  Age Geo l ogic  rormH1 or, 

Ho l oc e n e  (Recent)  A l l u v i um 

P l e i s t o c e n e - P l i o c e ne T u l a re Forma t i o n  

P l i ocene S a n  J o a qu i n  Forma t i o n  

P l  i o c e o e E tc hego i n  F o rma t i o n  

M i d d l e  a n d  L a te Mi ocene R e e f  R i dge S ha l e  

M i d d l e  a n d  L a te M i o c e n e  Mo n t e rey S h a le 

E a r l y  M i ocene-O l i gocene Temb l o r  Forma t i o n  

O l i gocene Wago nwhe e l  Forma t i o n 

L a te Eocene Kreye n h a g e n  Forma t i o n  

Mesoco i c  B a s eme n Comp l e x 

P hy s i c a l  D e s c r i p t i o n  

Unconso l i d a t e d ,  l oo s e , s a n d , g r a v e l , s i l t ,  a n d  c l a y  d e po s i t s  
coveri n g  v a l l ey f l oo r  a n d  a t  foot o f  u p l a n d  a r e a s .  

Unconsol i da te d  s a n d , l i g h t - co l o red c l a y s , s i l t s ,  g ra v e l s a n d  
ma r l s . 

P r i m a r i l y  c l a y s to ne s ,  s i l t s ,  and f r i a b l e  sa n d s . Some of the 
sand l e n s e s  c o n ta i n  o i l .  T he t1vo l owe s t  sand  l e n s e s  a r e  
commo n l y  ca l l e d  the Sca l e z  Z o n e . 

S a n d s tone , s i l s t o ne s , s ha l e s , a n d  c l a y s t o n e s . Uncon s o l i d a t ed 
to poor l y  consol i d a ted sand l en s e s  c o n ta i n  o i l  ( S ha l l ow O i l  
Zone ) . 

S i l ty or sandy s ha l e co n t a i n i n g some t h i n  s i l ty to c l ayey s a n d 
s to n e  be d s ,  dol omi t e  l a yers a r e  s c a t te re d  throughout sequ e n c e .  

A fi n e - g r a i ned e l a s t i c  sequence o f  d i a toma c e o u s  o r  s i l ty c l ay
s to n e  a n d  s ha l e  c o n t a i n i ng s a n d s to n e  l e n se s . D i v i d e d  i n to ,  
from bot tom to t o p , Go u l d  a n d  De v i l wa te r  S ha l e  Membe r s , u n 
d i f fe re n t i a te d ; McDo n a l d s ha l e  o f  l o c a l  u s a g e ; a n d  E l k  H i l l s  
S ha l e  Membe r .  C o n t a i n s S t e v e n s  O i l  Zone . 

A l terna t i n g beds o f  . s ha l e  a n d  s a n d s tone , i nc l u d i ng from bo t tom 
to to p :  Cymr i c  Sha l e  Member , Hy ga l S a n d s tone Me.,-ber , S a n t o s  
Sha l e  Membe r ,  Carneros  S a n d s tone Membe r ,  a n d  Med i a  S ha l e  Membe r .  

P r i ma r i l y  s i l t s tone and s a n d s to n e .  

P r i ma r i l y  s a n d s to n e  a n d  s ha l � ;  i n c l u d e s  Wel come Sha l e  Membe r ,  
Po i n t  o f  Roc k s  S a n d s tone Membe r ,  a n d  the C r e d a l  S ha l e  Membe r .  

P ro b a b l y g r e e n  me tamo r p h i c  ro c � s  o f  J u ra s s i c ( ? )  a g e . 

Sourc e :  Ma her , C a r t o r , and L a u t z  ( 1 9 7 5 ) , and E n v i ronme n t a l  A s s e ssment and Resource P l a n n i ng ( 1 9 7 5 ) . 

F i g u re 2-3 . S t ra t i g ra p h i c  Col umn of the N a v a l  Pe trol eum Reserve No . 1 .  

T h 1 c k n e s s  
( f t )  

600 - 2 , 200 

1 , 2 0 0- 2 , 1 00 

1 , 7 0 0 - 3 , 500 

200- 1 , 1 5 0 

2 ,  1 00-4 , 1 00 

2 .  900-4 , 1 00 

2 5 0 - 7 0 0  

2 , 300-2 , 900+ 

U n known 
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Except for the a l l uv i um ,  the strata that ma ke up the E l k H i l l s 
have been fol ded i nto an  ant ic l i na l  structure . Al though not readi ly 
d i scern i b l e at  the s urface th i s  structure cons i sts of two , l arge en 
eche l on antic l i nes commonly referred to as the eastern and western 

ant ic l i nes . The axi s  of the western anti c l i ne i s  oriented i n  a south
easter ly d i recti on , whi l e  the eastern anti c l i ne curves eastward to an 

eventual  or i entati on j ust north of east ( Fi g .  2-4 ) . The western 
anti c l i ne i s  a rel ati vely s imp l e  fol d  wi th no fau l ts .  However , the 

eastern anti cl ine  i s  cut by numerous norma l fau l ts ,  four of wh i ch reach 
the surface ( see F i g . 2-4 ) . 

A geol og i c  cross-secti on through the l ength of El k H i l l s ( l i ne 

A-E1 i n  F i g .  2-4 }  dep i cti ng the subsurface fol d i ng and fau l t ing  at E l k 
H i l l s  i s  conta i ned i n  F i gure 2-5 .  

The fo l d i ng and faul t i ng a l ong wi th l i tho l og i c  changes wi th i n  

the geo l og i c  fonnati ons are important  factors i n  the entrapment and 
concentrat ion of petrol eum and natural gas . A s impl i fied geol o g i c  cross  
secti on of the E l k H i l l s  o i l fie l d  s howi ng the re l at i ons h i p  of the 

s tructure to o i l  produc ing  zones i s  shown i n  F i g ure 2-6 .  

c .  So i l s  

The soi l s  of  the E l k H i l l s area are characteri st i c  of a semi 

ar i d  reg i on that has hot dry summers and mi l d ,  somewhat mo i st winters . 
The representat i ve so i l  i s  a l oose , l i ght-co l ored , wel l -dra i ned l oam 
conta i n i ng rock fragments . L i ke most soi l s  devel oped in a sem i ar i d  
reg ion  they conta i n  an  abundance o f  p l ant  nutrients but a l so can be 
ca l careous  and conta i n  an abundance of gypsum or  a l ka l i ne sal ts . I n  
s ome barren a reas of  the south s l opes , w i nd  eros i on has produced an 
effect cal l ed "desert pavement . " 

The soi l s  at  N PR-1 have been d i v i ded by the U . S .  Soi l Con

servation  Service i nto two types on  the bas i s  of topogra phi c and geo-
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l og i c  as soci ati ons . T hese two so i l  types are the Kettl eman Series , 

wh i ch occurs on  the upl and port ions of the reserve , and the Panache 

Series , wh i ch occurs on the a l l uv i um on the peri p hery of E l k H i l l s .  

The Kettl eman soi l s  have formed on the poorly consol i dated 
s and ,  g ravel s ,  cl aystone , mudstone , gyp sum and l imestone of the Tu l are 

Forma t i on . S i nce the surface soi l has an abundance of roc k fragments , 
i t  i s  often d iffi cul t to di sti ngui s h  the soi l from the underlyi ng parent 

materi a l . Sma l l a reas conta i n  impure l imestone and gypsum . These areas 
are a s soc i ated wi th l imestone a nd gypsum beds in  the Tul are Format i on .  
The so i l  i s  strong ly  cal careous throughout and conta i ns moderate amounts 

of sa l ts .  However, not enough sa l t  i s  present to proh i b i t  or adversely 
affect nat ive pl ant spec i e s .  

The Kettl eman soi l s  have been subd iv i ded i nto two types by the 
percent s l opes on wh i ch they occur and by the degree of erosi on that has 

ta ken p l ace.  These soi l types are the Kettl eman l oam and Kettl eman 

l oam,  rough and broken phase . Kettl eman l oam is usua l ly  found on s l opes 

l ess  than  25  percent and rol l i ng to hi l l y rel ief wi th gu l ly  eros i on .  
Kettl eman l oam,  rough and broken phase , i s  found on s l opes that gen

era l l y  exceed 25 percent and are strong ly  eroded . P resently the agri 
c u l tura l use of the Kettl eman soi l s  i s  l imi ted to graz i n g . 

The Panache soi l s  have a di s t i nctive l i g ht yel l ow to l i g ht 
g ray-brown , l oose , and ca l cerous surface soi l and a subso i l that ranges 

from a sandy l oam to a gravel ly  sandy l oam . These soi l s  are , wi th  very 
few exceptions , we l l  dra i ned and rel ati vely free of a l ka l i or  sal i ne 
consti tuents ( Laskowsk i , 1968 ; Un i ted States Department of Agr i cu l ture , 
1 942 ) . The Panache soi l s  have on ly  been used for graz i n g  p urposes pr i 

mar i l y  because of the l ack  o f  avai l ab l e  water for i rr i gation .  Such 
graz i ng ,  a l though outl awed for years , has apparentl y cont inued inter

mi ttently and much overgraz i ng has occurred,  wi th resu l tant accel eration  

of eros i on .  
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d .  Mi neral Resources 

No mi nera l resources other than o i l  and gas have been com

merci a l ly devel oped wi t h i n  N PR- 1 . The coarser depos i ts of a l l uvi um and 
the Tu l a re Formation  cou l d be used as  a l oca l so urce of sand and gravel . 

e .  Uni q ue/Unusua l Features 

T he E l k H i l l s  a re i nterest i ng  as a geomorph i c  feature . The i r  

rel ati vel y i so l ated l ocation  wi th i n  the San Joaqu i n  Va l l ey ma ke them a 

conspi cuous feature on the l andscape . A much l es s  consp i cuous phys io
g raphi c feature occurs a l ong the base of  the eastern s l ope of E l k H i l l s . 
F i rst reported by Woodri n g ,  Ro undy and Farnsworth ( 1932 , p .  1 1 ) dur ing  

exam i nati ons of aeri a l  p hotograph s ,  i t  cons i sts of a narrow swa l e  or  

" trench "  a few feet deep and  10 to 15 feet wi de that extends westward 
from the v i ci n i ty of Tupman and curves around the west end of the h i l l s .  
The or i g i n  of th i s  feature ha s not been determined,  but specu l ati on 
i ncl udes ancient i rr igation di tche s ,  secondary earthqua ke cracks or  
reg i ona l  subsi dence cracks . 

Accord i ng to Woodr i n g ,  Roundy ,  and Farnsworth ( 1932 ,  pp . 25-26 ) ,  
no i nvertebrate fos s i l s  have been found i n  outcrops at E l k H i l l s , but 

some vertebrate foss i l s ,  foss i l  a l gae ( c hara ) and s i l i c i fied  wood have 
been found . The vertebrates i ncl ude rema i ns of a camei (_Procamel us ? ) , a 
rabb i t  ( Lepus ) ,  a wood rat ( Neotoma ) ,  a cotton rat ( S igmodon ) ,  and some 

horse teeth . These were found i n  a buff mudstone and a sandy l imestone 

t hat  occurs near the m i ddl e of the formati on (Mahe r ,  Carter , and Lantz , 

1 975 , p .  76 ) .  

f .  Geol og i c  Hazards ( nonse i sm ic )  

Natura l ly  occurri ng geo l og i c  condi ti ons at NPR-1 that cou l d 

resu l t  i n  hazards i ncl ude ero s i on ,  s l ope fa i l ure , subsi dence,  and corro

s i ve and expans i ve soi l s .  
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The l oose soi l s  and sediments exi st i ng on  the surface at  NPR-1  
a re eas i l y erodi bl e .  Li ttl e natura l vegetati on is  present to prevent 
further eros i on  duri ng wi nter ra i ns .  S im i l ar ly ,  the p hys i cal properties  

of the Tu l are Format ion in  conj uncti on wi th  the atti tude of the  strata 
make these sediments subj ect to s l ope fai l ure where oversteepen i ng ,  
e i ther a l ong stream channel s or due to man-made a l terati ons , occurs on  

s l opes that are oriented i n  the  same di rection  as the  dip  of the strata . 

Porti ons of the southern San Joaq u i n  Va l l ey have experi enced 

subsi dence from g roundwater wi thdrawa l ( deep subsi dence ) ,  from hydro
compact ion  ( s ha l l ow subsi dence ) , and from o i l and gas wi thdrawa l . 
Hydrocompact ion occurs on  i rri gated l a nds when the a l l uv i a l depos i ts 
above the water ta bl e compact upon app l i cati on of water .  Thi s  ki nd  of 
s ubs i dence usua l l y i s  i rreg u l ar ,  and ca n cause construct i on probl ems for 
s tructures . Such probl ems were exper ienced at severa l l ocati ons al ong 
the west  s i de of t he San Joaqui n Va l l ey dur i ng the constructi on of the 
Ca l i forn ia  Aqueduct .  Al though the a l l uv i a l  depos i ts al ong the north
eastern ba se of the h i l l s  d i d  not create ser i ous hydrocompaction  prob

l ems for the Ca l i forn i a  Aq ueduct, the al l uv i a l  soi l s  throug hout the 
N PR- 1 have not been tested for thi s p henomenon . 

Subs i dence rel ated to groundwater wi thdrawal has occurred and 
i s  conti nu i ng i n  the a l l uv i al sedi ments of southern San Joaqu i n Val l ey.  

Subs i dence is  most not i ceabl e in the Kern La kebed ,  accord i ng to the 

Ca l i forni a Department of Water Resources ( 1 962 ) ,  whe re 2 . 4  feet of 
s ubsi dence took pl ace from 1957 to 196 2 .  The potenti a l  for subsi dence 

due to excess i ve w i t hdrawa l s of groundwater exi sts i n  most a l l uvi a l  

a reas of  the San  Joaqu in  Va l l ey ,  i nc l udi ng the a l l uv i a l  areas of NPR- 1 . 

Subsi dence a ssoci ated w ith  o i l  and gas wi thdrawal s centers 

over and extends  beyond the produc i ng areas . As pore pressures i n  
reservoi rs are reduced by fl u i d  wi thdrawa l , the overburden l oad i s  
g radual l y  transferred to reservo i r  rocks , caus i ng compact i on of the 
poor ly  consol i da ted  o i l  bea r i ng strata and s ubs i dence at the surface . 
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To date no s ubs i dence has been reported i n  the E l k Hi l l s o i l  

f i e l d ,  a l tho ugh  some subs i dence has occurred i n  the nearby Buena Vi sta 

and  Mi dway-Sunset o i l  fi e l ds ( F i g .  2-2 ) . Subs i dence i n  the Buena Vi sta 
o i l  fi e l d appears to be connected with  the Buena Vi sta thrust fau l t .  

However , according to Na son (1976 ) s l i ppage a l ong th i s  thrust fau l t  has 

been caused more by o i l  w i thdrawa l  than by tecton ic  forces . Research  of 
subs i dence in the Buena V i s ta o i l  fie l d  by Yerkes  ( 1969 ) indi cates no 
movement i n  the NPR-1 toward the Buena V i sta thrust fau l t based on hi s 
measurements ta ken a t  bench mark 1333 i n  E l k  H i l l s .  Th i s  i s  not an  
i nd i cato r  of subs i dence wi thi n  the E l k H i l l s  o i l  fie l d ,  however , but 
documents the zone of movement created by the Buena Vi sta thrust fau l t .  

The Mi dway-Sunset o i l fi e l d i s  structura l ly s im i l ar to the E l k 
H i l l s  o i l  f ie l d ;  there a re no thrust fau l ts ;  and fl u i d  i s  bei ng wi th
d rawn from depths that cou l d  cause subs i dence . Tab l e 2-1  compares 
s ub s i dence i n  the Buena Vi sta and Mi dway-Sunset o i l  fie l ds .  An ana l ogy 
wi t h  Mi dway-Sunset wi l l  a l l ow proj ecti ons to be made for subsi dence at 
E l k H i l l s .  

T he sn i l s  that occur throug hout the up land areas of NPR-1 have 
d emonstrated severe corros ion  potenti a l  for unprotected i ron  and stee l . 

Present  corros ion  preventive measures i ncl ude el evat ion of p i pe above 

the g round on cradl es and cathodic  protection  for wel l cas i n g s .  

Some of the c l ays i n  the so i l do have a moderate shri nk-swel l 

potenti a l . S i nce the majori ty of the roads i n  the reserve are di rt 

roads , the cl ays of the Kettl eman  series can make pas sage a p robl em 
dur ing  the wet season . 

g .  Se i sm i c  Setti ng 

The geo l og i ca l  structure and the as soci ated hi storic and  

future se i sm i c  acti v i ty of the project area i s  di scus sed i n  Appendix  E 
and  summari zed bel ow .  No known acti ve fau l t zones cross the project 

I I - 15  



....... ....... I ....... °' 

Maxi mum Med i a n  Depth 
F i e l d  & D i s - Produc i n� of Prod u c t i on 
covery Y e a r  A r e a  ( km ) ( m ) 
-

Buena Vi sta 48 1 , 130 
1 9 1 0  

Mi dway-Sunset 

C e n tr a l  Area 65 5 5 5  
1 90 1  

Gl obe Anti c l i n e  1 5  1 , 020 
1 9 1 2  

Sunset Area 20 590 
1 900? 

Ta bl e 2 - 1  
DOCUMENTED SUBS I DE N C E  

Di fferen t i a l  Subs i d ence 1 

Maximum Area of 
Mea s ured S u b s i dence Per i od of 

(m ) ( km2 ) Mea s u rement 

0 . 2 7  1 9 5 7 - 1964 

2 . 3  1 9 42 ( ? ) - 1 964 

0 . 4 9  1935- 1965 

0 . 43 1 9 3 5 - 1 9 6 5  

0 . 18 1 9 3 5 - 1 9 6 5  

Hori zontal D i s p l a ceme n t  S u r f a c e  Fa u l t i ng 

Max i mum 
Mea sured Per i od o f  

Type 2 D i s p l acement Length 
(m) Measureme n t  (m ) ( m )  

0 . 3 9 1 9 3 2 - 1 9 5 9  L r  0 . 74 2 , 600 

1
Determi ned w i th respect to l ocal control near marg i n s  of f i e l d s ,  any r eg i o n a l  s u b s i dence gra d i e n t  removed . In many cases , determi ned o n l y  for a 

2p o i n t  wi thi n the f i el d  and maxi mum s u b s i dence not known. 
H ,  h i g h  angl e ;  L ,  l ow a ng l e ;  N ,  norma l ,  R, reverse. 

Source : Yerkes , 1 9 6 9 .  

Y ea r  
F i rst 
O b s rv 

1 9 3 2  

• 



s i te and no earthquake epi centers of Ri chter magn i tude greater than 4 . 0  

have been recorded as occurr i ng on NPR- 1 .  

The San Andreas fau l t zone pas ses wi thi n about 1 2  mi l es to the 

southwest of NPR- 1 .  Some mi nor i nacti ve fau l ts and sha l l ow trenches do 

exi st on NPR- 1 ( F i g . 2- 7 ) . Some earthquake epi centers of Ri chter magn i 

tude 3 . 5 to 4 . 0  have been recorded near the proj ect s i te and some l arge r 
ones wi th i n  10 m i l es ( F i g . 2-8 ) . Areas of known hydrocompacti on are 
l ocated south of the reserve . 

B .  Ai r Resources 

l .  C l imate 

The cl imati c parameters that are important i n  determi n i ng photo
chemi cal po l l ution  potentia l  are wi nds , mi xi ng depths , and sunshi ne . 
Summer wi nds i n  the San Joaqu i n  Va l l ey are domi nated by a l i ght , pre
va i l i ng northwester ly  fl ow cau sed by the semi permanent hi g h  pres ure 
system and by the f l ow of mari ne a i r  from the ocean through the 
Sacramento-San Joaqu i n  Del ta area . Mi x i ng depth i s  the depth of the 

l ayer of a i r beneath the i nvers i on l evel . Dur i ng the summer , a per
s i stent i nvers i o n  exi sts i n  the San Joaqui n Val l ey between 1 , 600 and 
2 , 000 meters ( 5 , 200 to 6 , 600 feet )  a bove sea l evel . N i g ht and earl y 
morn i ng i nvers i on he i g hts are genera l ly l ower but usua l l y  ri se or 
d i ssi pate wi th the heat  of the sun . Sun l i g ht dur i ng the summer months 
i s  a bundant in the San Joaq u i n  Val l ey because of the presence of a 
pers i stent hi g h-pres sure area . Duri ng the s ummer , the l i ght wi nds , 
abundant sunl i g ht ,  a nd shal l ow m i x i ng depths l ead to the accumu l at i on of 
hydrocarbons and photochem ical pol l u tion . 

A more deta i l ed treatment of the San Joaq u i n  Va l l ey cl imate as  i t  
rel ates to a i r  pol l ution  i s  presented i n  Appendi x  F .  
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2 .  Ai r Qual i ty 

Ai r em i s s i ons and ambi ent a i r  qua l i ty are presentl y regu l ated by a 
combi nat ion  of federa l , state ,  and l ocal agencies  (Appendix G ) . The 

most s i g n i fi cant reg u l at i ons for th i s  petrol eum project i ncl ude : 

o New Source Rev iew procedures and New Source Performance 
standards of the U . S .  Envi ronmenta l  Protection Agency 

o The A i r  Qual i ty Ma i ntenance Pl ann i ng effort currently underway 
i nvol vi ng  federa l , state , and l o cal enti t ies  

o The nati onal and state ambi ent a i r  q ua l i ty standards 

o The New Source Rev iew procedures a dopted by Kern County 
Pol l uti on Control Di strict 

o Em i ss i on l im i ts and control s  requ i red by Kern County Contro l 
Di strict 

Nati ona l  ambi ent a i r qua l i ty standards have been promul gated for 
the fol l owi ng po l l u tants : carbon  monox ide ,  su l fur d i ox ide ,  suspended 
parti cu l a tes , n i trogen d i ox i de ,  nonmethane hydrocarbons , and photo
chem i cal  ox i dants . The  l atter pol l utant i s  of part icu l ar concern because 

i ts h i g h  concentrati ons are a s i g n i ficant probl em in the San Joaqu i n  

Va l l ey Ai r Ba s i n .  Ox i dants form as  a resu l t of compl ex reactions between 
reactive  hydrocarbons � n i trogen oxi des , and sunl i ght . The proj ect ' s  
primary em i s s i ons wou l d be hydrocarbons and oxi des of ni trogen ; con

seq uentl y ,  impacts on  ex i st i ng oxi dant concentrations  wou l d  be the 
prima ry concern . 

The Nati ona l Ambi ent Ai r Qua l i ty Standard for oxi dants i s  exceeded 
on a substanti a l  number  of days (97 days i n  Ba kersfi e l d -V i nel and dur i ng 

1 97 7 )  i n  the San J oaqu i n  Va l l ey .  The 1 975 data showed an apparent l arge 

decrease , but t h i s  represents a ca l i brational  change in the i n struments 

and not necessar i l y  improved a i r  q ua l i ty .  General ox i dant concentrations  

are h i g her in  the  ea stern a nd southern porti ons of the va l l ey .  Oxidant 
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concentrations  i n  nonurban areas south of Ba kersfiel d have been s hown to 
be h i g her than those concentrati ons measured at the a i r  qua l i ty mon itor i ng 
s tat ion  i n  Ba kersfie l d .  

Emi ss i on control s ,  espec ia l ly  on automobi l es ,  are expected to 

reduce ox i dant concentrati ons i n  the San Joaq u i n  Va l l ey i n  the near 
future . Po pu l a ti on and automobi l e  use wi l l  i ncrease , however ,  and total 
em i s s i ons wi l l  catch up wi th the co ntrol s '  benefi t ,  as sumi ng ex i st i ng  

techno l ogy . Su l fur d i ox i de sources are expected to i ncrease i n  the 

future, due primari l y  to i ncreased rep l acement of natura l  gas -dri ven 

pumps by fuel o i l -driven pumps and new steam i nj ecti on un i ts at re
c l a imed o i l  f ie l ds ( none of thi s  wi l l  be true for production  at NPR-1 ) .  

A more deta i l ed di scus s i on of the San Joaqu i n  Va l l ey Air  Bas i n  a i r  

env i ronment i s  presented i n  Appendi x  H .  

C .  No i se 

The resu l ts of a no i se survey (Appendi x I )  i ndi cate the Nava l 

Petrol eum Reserve at  E l k H i l l s  has no i se l evel s typ i ca l  of a wi l derness/ 
rura l  env i ronment (40  to 45 dBA ) except near  the gas pl ant,  compres sor 
stat i on ,  we l l  pumps , and we l l dri l l i ng operati ons . The no i se l evel s 

near the 35R ga s pl ant  and compressor stati on ( 60 to 80 dBA ) are s im i l a r  
to those i n  a n  i ndustr i a l area . N o i se l evel s i n  these areas are genera l l y 

constant and occur over a 24- hour peri od .  No i se l evel s near we l l pumps 
a re l ocal i zed no i se sources and occur throughout the Reserve . Wel l 
d ri l l i ng creates no i se l evel s typ i cal  of a construct ion  s i te .  These 
no i se l evel s are temporary ,  l a st ing only unti l a we l l  is dri l l ed .  
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0 .  Water Res o u rces  

NPR-1  i s  s i tuated wi th i n the bou ndari es of  the T u l are Lake Bas i n 

( Bas i n  50) . Th i s  bas i n  encomp a s s es the s o uthern hal f of  the  San Joaqu i n  

Va l l ey and i s  e s s e nt i a l l y  c l osed  from a hydro l og i c  s tandp o i nt .  Surface 

and groundwater f l ows wi th i n the bas i n  converge towards the bas i n 1 s cen

tral  va l l ey f l oor .  I n  the  past , t h i s convergence res u l ted i n  the dev e l op

ment of several l arge l ake s ( e . g . , T u l are , Buena V i s ta , and Kern ) .  How

ever , up stream d i vers i o n s , heavy groundwater pump i ng ,  and h i gh evaporat i o n 

rates have he l ped to reduce these  l a kes to dry l a kebed s , wh i c h are now 

used as  farm l ands . 

Wh i l e  the water resources  of the bas i n are q u i te l arge , the p roj ect 

s i te and the adj acent footh i l l s  have re l at i ve ly  l i m i ted water resources  

( s ee Append i x  J ) .  Le s s  than  1 percent o f  the  bas i n 1 s tota l s urface f l ow 

o r i g i nates from th i s  reg i on wi th B uena V i s ta Creek , wh i ch i s  i mmedi ate l y  

south  o f  the p roject s i te ,  carry i ng most o f  i t  ( Ca l i forn i a  State Wate r 

Re s ou rces Contro l Board , 197 5 ) . Th i s  f l ow occurs  enti r e l y  i n  the form 

of i nterm i ttent s treams that have s u stai ned f l ows o n l y  dur i ng and i m

medi ate l y  after peri ods  o f  heavy p rec i p i tati o n .  These  s urface f l ows 

s e l dom reac h the va l l ey f l oor ; i ns tead , they tend to p e rc o l ate rap i d l y  

i nto the i r s treambeds .  Th i s  perco l at i o n p rov i des the p r i mary so urce of 

recharge for l ocal  groundwate rs . 

The  grou ndwaters unde r l y i ng N P R- 1  can be d i v i ded i nto two d i s t i nct 

groups : ( 1 )  the fre s hwaters fou nd i n  the T u l are Format i o n , and ( 2 )  the 

b rac k i s h  waters o f  the  under l y i ng mar i ne format i o n s . Because of the 

l ocal  geo l og i c  structure , the fres hwater aqu i fers l ocated ons i te are 

l i m i ted to the f i rst  several  h u ndred feet of strata , wh i l e  the brac k i s h  

waters o f  the o i l zone extend s everal  thousand feet i n  depth . The 

qua l i ty of both these groundwaters i s  poor .  The f re s hwaters are h i gh l y  

m i neral i zed wi th total d i s s o l ved s o l i ds ( TOS ) conce ntrat i o n s  averag i ng 

5 , 000 mg/ (Mahe r ,  et  a l . ,  1975 ) .  The cause of th i s  degradati on i s  not 
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compl etely  known , but the h igh  TDS l evel s ( 3 ,400 mg/ l ) associ ated wi th 
l ocal surface streams , wh i ch are the primary source of recharge for 
these aqui fers probably are a major contri buti ng factor ( Ca l i forn i a  

State Water Resources Control Board , 1975 ) .  The water qual i ty o f  the 
bracki sh  waters i s  even poorer , wi th TDS l evel s averag ing  i n  excess of 
30, 000 mg/l ( Wedd l e ,  1 968 ) . 

Because of the poor  qual i ty of the above waters , the most  important 

water resource wi thi n the proj ect s i te i s  nei ther surface nor ground
water but rather imported water . I n  parti cul ar ,  the Ca l i forn i a  Aque
duct, whi ch crosses the northern and eastern edges of the project si te , 
annua l ly carr ies  more than 500 , 000 acre-feet of h i g h  q ual i ty water i nto 

the Tu l are La ke Ba s i n  for agri cu l tural use . S i te surface waters , on  the 
other hand , can be used only for groundwater recharge and the underlyi ng  
groundwaters are essent i al ly  unusabl e .  

E .  B i o l o g i ca l  Resources 

1 .  Vegetati on 

The fol l owi ng d i scussi on i s  based on  fiel d work  performed i n  l ate 

November 1976 , and Janua ry 1978, l i terature review as ci ted in text ,  and 
i n terviews wi th knowl edgeabl e persons . 

The vegetation  of the NPR- 1  cons i sts enti rely of the Lower Sonoran  
gras s l and descri bed by Twi sse l ma n  ( 1967 ) .  Th i s  vegetational  type i s  
characteri zed by few er  no trees , a scattered shrub stratum, and an 
herbaceous ground cover composed of annual p l ants . The den s i ty of the 
herbaceous  l ayer depends upon yearly rai nfal l .  

The domi nant s hrub i n  the study area i s  common sal tbush  ( Atripl ex 
polycarpa ) .  A spec i es of gol denbush  ( Hapl opappus cf . l i neari fol i us ) ,  

whi te burrobrush ( Hymenocl ea Sal sol a ) ,  b l adderpod ( I someri s arborea ) ,  
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and the i ntroduced Rus s i an th i st l e ( Sa l s o l a ka l i )  are a l s o  present .  The 

l atte r three spec i es appear to preferent i a l l y  i n hab i t  the dry creeks  and  

draws that d i s s ect the l and . 

The dom i nant herb at NPR-1  i s  red- s temmed f i l aree ( Erod i um 

c i c utar i um) . Th i s  i ntroduced spec i es i s  not a gras s , but  several  gra s s  

spec i es a r e  i nterspersed w i th i t .  I n  the part i a l s hade o f  s a l tb u s h  

p l ants and h uman- made structures , t h e  gras s e s  grow more v i gorou s l y ,  and 

outcompete the f i l aree . The  o n l y  grass spec i es seen  dur i ng f i e l d s u rvey 

we re the i ntroduced red b rome ( B romus ruben s ) , and seedl i ngs o f  a fe scue  

( Fes tuca sp . ) ,  p robab l y  the  nat i ve F .  m i c ros tachys var. s i mu l ans 

( Twi s s e l man , 1967 ) . 

Two pop u l at i o ns  of  cotton e r i ogonum ( Er i ogo n um go s sypi num)  ( i n  

N 1/2 Sect i on 31 , T30S , R24E , and i n  N 1/2 SW 1/4 Sect i on 7 ,  T31S , R24E)  

have been  repo rted i n  the Reserve ( Ca l i forn i a  Nat u ra l  Areas Coord i nat i ng 

Co u nc i l , 1977 ) . T h i s spec i es i s  i nc l uded i n  the Ca l i forn i a  Nat i ve P l ant  

Soc i ety ' s i nventory o f  very rare and rare and endange red spec i e s ( Powe l l ,  

1974) . Add i t i onal  pop u l at i on s  o f  th i s  and other rare p l ants are known 

from the v i c i n i ty o f  E l k H i l l s ,  b ut not i n  the Petro l eum  Rese rve i t s e l f .  

O i l product i on  deve l opme nt a t  NPR-1  has had cons i derab l e  i mp act o n  

the vege tat i o n .  I n  many reg i o ns that have been  d i sturbed by earthmov i ng 

acti v i t i e s , recovery o f  ground  cover has been s l ow and i s  not yet com

p l ete . The most  s e r i o u s  i mpact has been s o i l eros i on caused  by runoff  

from roads and other compacted areas . Desp i te the co nstruct i o n  of  

d i vers i on dra i n s and  c he c k  dams ( Natural  Resources Conservat i o n  Award 

Nom i nati o n  Rep o rt , 1972 ) , eros i on conti nues  to reduce vegetat i ona l  

hab i tat o n  h i gh- grad i ent s l opes thro ughout the Reserv e .  

T h e  vegetat i on has been augme nted by p l anti ngs o f  o l eander ( Ne r i um 

o l eande r )  and other i ntroduced spec i es at s everal  w i l d l i fe manageme nt 

areas w i t h i n NPR- 1 .  The  p resence  o f  these  i ntroduced p l ants has  not 

affected the remai n i ng vegetat i on to any s i gn i f i cant exte n t .  
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A l i s t  o f  p l ant spec i es expected o r  observed at E l k H i l l s  i s  p re

se nted i n  Append i x  K .  

2 .  W i l d l i fe 

The fo l l ow i ng d i s c us s i on i s  based upon  p rev i o u s  wor k ,  l i te ratu re 

rev i ew as c i ted i n  text , and i nterv i ew wi th knowl edgeab l e  persons . 

D u r i ng f i e l d s u rvey , the most frequent ly  obs erved mammal i n  N P R- 1  

was the b l ac k-ta i l ed hare ( Lepu s  ca l i forn i c u s ) .  The rema i ns  of  kangaroo 

rats ( D i podomys s pp . ) and m i ce were frequent l y  found aro und  p redato r 

b u rrows . San Joaqu i n  ante l ope ground s q u i rre l s ( Ammospermoph i l u s 

ne l s o n i ) were seen  i n  N P R- 1 , and b u rrows o f  Botta pocket gop hers 

(Thomomys b ottae ) and Cal i fo rn i a  gro u nd s q u i rre l s ( Oto spermoph i l u s 

beecheyi ) we re ab u ndant .  Coyotes ( Can i s  l atrans ) and badgers ( Tax i dea 

taxus ) are expected to occur  wi t h i n the Res erve . A bobcat ( Lynx rufus ) 

was seen  i n  the wes tern  end of  the p roject area , j ust north of  McKi ttr i c k  

Val l ey .  

N o  amp h i b i ans  o r  rept i l e s were observed d u ri ng the f i e l d  s u rvey . 

I t  i s  not l i ke l y  that any amp h i b i ans  i n hab i t  the s i te ,  wi th the pos s i b l e  

except i o n o f  the wes tern  toad ( B u fo b o rea s )  and the we s tern  spadefoot 

toad ( Sc aph i opus hammond i ) .  Rept i l es are expected to be  fai r l y  commo n .  

l t  i s  l i ke l y  that the greatest n umber of  rept i l e  spec i es i n hab i t  the 

und i sturbed port i o n s of the h i gher e l evati ons  wi th i n  the s tudy area , 

where the more b ro ke n  terra i n ,  steeper s l opes , and roc k  outcrops p ro v i de 

s hade and d i vers i ty o f  hab i tat . 

The b i rd l i fe o f  th i s regi on  i s  n e i ther except i ona l l y  d i verse nor 

ab u ndant .  The sparse cover pro v i de s  good h u nt i ng gro und  fo r b i rds of  

p rey l i ke the Amer i can kes tre l ( Fa l co sparve r i u s ) , red-ta i l ed hawk 

( B uteo jama i cens i s )  and go l de n eag l e ( Agu i l a  c h rysaeto s ) .  S i gn of  b u r

row i ng owl s ( Athene c u n i cu l ar i a ) was found around appare n t l y  abando ned 
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k i t fox den s .  A n umber o f  Say ' s  phoebes  ( Sayorn i s  s aya ) , l oggerhead 

s h r i kes ( La n i u s  l udov i c i an u s )  and sparrows were a l so  o b s e rved . Sma l l 

( 1974) has reported that LeConte ' s  thrasher  ( Taxos toma l econte i ) i s  

h i gh l y  c haracte r i st i c of  th i s  type  o f  hab i tat , a l though  th i s  spec i e s was 

not seen . Game b i rds at NPR-1  i nc l ude the Ca l i forn i a  q u a i l ( Lopho rtyx 

cal i forn i c us ) , c h u kar p artri dge ( A l ecto r i s c h u kar ) , and mo u rn i ng dove 

(Zena i d u ra mac ro ura ) . Shoreb i rds and waterfowl occur  as m i grato ry 

trans i ents . 

Two vertebrate spec i e s that occur  wi th i n  the p roject area , the San 

Joaq u i n k i t fox ( V u l pes mac roti s  m ut i ca)  and the b l u nt- nosed l eopard 

l i zard ( Crotaphytus s i l u s ) , have been  dec l ared rare and endangered by 

the  U . S . F i s h  and Wi l d l i fe Serv i c e ( En v i ronmental Reporte r ,  1 977 ) .  T he 

San Joaq u i n K i t Fox Recovery Team has s ubmi tted a p ropo s a l  for the 

reg i o na l  off i ce of the  U . S . F i s h  and Wi l d l i fe Serv i ce that the enti re 

N P R - 1  be des i gnated as c r i t i ca l  hab i tat of the k i t fox ( Howard Leac h , 

personal  commun i cati o n ) .  I t  i s  l i ke l y  that , wi th i n the year , p o rt i o n s  

of  t h e  Rese rve wi l l  a l so be p roposed as c r i t i ca l  hab i tat b y  t h e  B l unt

no s ed Leopard L i zard Recovery Team ( J o h n  Brode , personal  comm un i cat i o n ) .  

Both o f  these  spec i e s i n hab i t  the ope n , f l at p l a i n s that typ i fy 

much  of the reg i on s urro u n d i ng E l k H i l l s . Leopard l i zards a l s o  appear 

to  l i ve  i n  s ome of the arroyos of  the h i l l s  themse l ve s . The l argest  

l i zard pop u l at i o n s , howeve r ,  are  thought to  occ u r  on  the p e r i phery o f  

t h e  p roject area , i n  t h e  southwe stern port i on of  t h e  Naval  Petro l eum 

Res e rve , and on  the ge�t l e north s l ope of the E l k H i l l s . 

The  wi l d l i fe management p l an (Append i x  L )  that has  been  i n  effect 

s i nce 1963 ( Cooperat i ve ? l an ,  196 3 )  has benefi ted mos t  spec i e s .  The 

most s a l i ent featu res o f  th i s  p l an are e l i m i nat i on of  l i ve s toc k graz i ng ,  

i n stal l at i on o f  water i ng areas , and contro l of  h u n t i n g .  
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The re l at i o n s h i p s  among res i dent wi l d l i fe and the i r  dependence upon 

the reg i o n a l  vegetat i o n are d i s c u s sed i n  the fo l l owi ng sect i o n , " Ec o l o

gi ca l  Re l at i ons h i p s . "  Part i a l  l i sts  of the an i ma l  spec i es expected or  

observed i n  the  s tudy area  may be fou nd i n  Append i x  K .  

3 .  Eco l og i ca l  Re l at i o n s h i ps 

The  s outhern end  o f  the San Joaqu i n  Val l ey i n  wh i ch the E l k H i l l s  

are s i tuated i s  a true des e rt .  I ts annua l  ra i n fa l l average s l es s  than 6 

i nches . I t  i s  the refore not s u rp r i s i ng that the pr i mary factor that 

l i m i ts and s hape s  the  b i ot i c  commu n i t i e s  o f  t h i s reg i o n i s  moi s ture . 

The scant  ra i nfal l ,  the  dense  wi nter tu l e  fogs , and the atmosphe r i c  

mo i sture that res u l ts from the area ' s  p rox i mi ty t o  the coast a l mo s t  

a l ways  comb i ne t o  p rov i de s u ff i c i ent  mo i s tu re f o r  germ i nat i on o f  the 

seeds of the annua l  p l ant  spec i es .  Th i s  accounts  fo r the f l o r i s t i c  

d i fferences  between  th i s  reg i on and the Moj ave De sert .  However , the re 

i s  not e nough  mo i sture to s upport a p redom i nant l y  pere n n i a l  vegetat i o n .  

Even the w i nte r annua l  p l ants are s omewhat stunted , except i n  very ra i ny 

years ( Twi s s e l man , 1967 ) .  

D i f fe rences  i n  mo i sture reg i me betwee n  d i ffere nt areas have a 

marked effect o n  the vegetat i o n .  I t  was noted i n  the vegetati o n  sub

sect i o n  above that  gras ses  grow much more th i c k l y  be neath b u s hes  and i n  

the s hade o f  arti f i c i a l s truct u res . Th i s  occ u rs because mo i s ture i s  

evapo rated from the p l ants and the s o i l l e s s  rap i dl y  i n  the s haded 

areas ; i t  i s  not a d i rect effect of the pre s e nc e  or  ab s e nce of l i ght .  A 

s i m i l ar p he nome non i s  observed o n  roads i de berms : the s o uth s i de i s  

characte r i s t i ca l l y  barre n , wh i l e  the more s haded north s i de s uppo rts 

f i l aree and  gras s es � The den s e r  vegetati on i n  the i nte rm i ttant s treams 

and washes , and the apparent preference of s ome p l an� spec i es for these  

l ocat i o ns  i s  a l s o  a re sponse  to mo i s tu re reg i me .  
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Rap i d l y  growi ng wi nter annua l  p l ants are more s ucces s f u l  i n  the E l k 

H i l l s  than peren n i a l s ,  wh i ch wou l d  req u i re more m o i s ture throughout  the 

yea r .  Wi l d l i fe o f  t h e  s tudy area a l s o  t e n d  t o  be l e ss  dependent upon 

water than the  a n i mal s i n  many other reg i ons . I n  parti c u l a r ,  kangaroo 

rats req u i re no  s u rface wate r .  They c a n  obta i n t h i s a l l - i mpo rtant 

l i q u i d  total l y  from the food that they eat . 

W i l d l i fe a l so  respond to mo i s tu re i nd i rect l y ,  through the d i stri 

b u t i o n  o f  vegetat i o n .  Rodents , hares , and smal l b i rds are ab l e  to f i nd 

food and cover  most  eas i l y whe re the vegetat i on i s  mos t  de nse . S i m i 

l ar l y ,  p redators are better ab l e to h i de i n  th i c k vegetat i o n , and to get 

c l oser  to the p rey s pec i e s that feed there . 

I ntere st i ng l y ,  the two e ndangered wi l d l i fe spec i es that i nhab i t  the 

study area l i ve  i n  the broad , f l at p l a i n s where there i s  l es s  p l ant  

cove r .  Th i s  i s  no co i nc i de nce . The k i t fox  and the l eopard l i zard are 

e ndangered , not because  o f  exces s i ve h u n t i ng or  d i rect destruct i on by 

h umans , but  because  the i r hab i tat i s  i dea l  fo r conve rs i on to i rr i gated 

farm l and .  S u c h  convers i o n has p roceeded rap i d l y  to date , and i s  l i ke l y  

to cont i nue . 

O i l p roduct i o n deve l opme nt has affected the wi l d l i fe hab i tat wi th i n 

N P R- 1 .  Catc hment dams , reconto u red areas aro u nd we l l  s i te s , and other 

earthwo rks have been exte ns i v e l y  c o l on i zed by poc ket  gophe rs and other 

b u rrowi ng a n i ma l s ,  because o f  the l es s  compacted s o i l .  However , th i s  

has p robab l y  res u l ted more i n  a red i s tr i b u t i o n  o f  the a n i ma l  pop u l at i o n  

than i n  a n  i nc rease  i n  the number o f  an i ma l s p re s e n t .  The l i m i t i ng 

res o u rce i n  th i s  extreme l y  ar i d reg i on i s  food , not l i v i ng spac e .  

C o n s e q ue nt l y ,  t h e  reduced vegetat i o nal  cover that h a s  res u l ted from o i l 

product i o n  deve l opme nt has equ i va l e n t l y  reduced the val ue o f  the reg i o n  

a s  w i l d l i fe h a b i tat.  
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I n  contrast , the wi l d l i fe management p rogram ( Natural  Re s o u rces  

Co nservat i o n  Award Nom i nat i o n Report , 1972 ) has bene f i ted the re s i dent 

wi l d l i fe ( see Append i x  L ) . The wate r i ng p rogram has he l ped  a greate r 

propo rt i o n o f  the nat i ve wi l d l i fe pop u l at i o n  to s u rv i ve t i mes  of  

drought .  The mo s t  b e ne f i c i a l act i o n i nc l uded i n  the prog ram has been 

the e l i m i nati o n  o f  graz i ng ,  wh i ch has removed food compet i t i o n by l i ve

stoc k .  Moreove r ,  t h e  absence o f  graz i ng perm i ts more gra s s  t o  matu re , 

s p read , promote more exten s i ve gro und cove r ,  and thus  i nc rease the tota l 

food avai l ab l e .  

N P R- 1  i s  not i s o l ated from the ·other b i ot i c  commu n i t i e s  o f  the 

so uthern San Joaqu i n  Val l ey .  I t  prov i de s  hab i tat for p l ant  and an i ma l  

spec i e s that  i nte rbreed and  i nte ract wi th pop u l a t i o n s  thro ughout the  

reg i o n .  Because  o f  t h i s i nte ract i o n , the l and does mo re than s upport 

i ts res i dent b i ota .  Each s egme nt o f  l and that s upports a set o f  spec i es 

contri b utes  to the s ta b i l i ty o f  the reg i onal  pop u l at i o n s  o f  those  

spec i es .  Uncu l t i vated , undeve l oped areas  l i ke the E l k H i l l s Naval  

Petro l eum  Reserve have  become i nc reas i ng l y  scarce i n  recent years . For  

th i s  reaso n ,  the contr i b u t i on  that the s tudy area make s  to the cont i n ued 

b i o l og i cal  s tab i l i ty o f  the rema i n i ng u ndeve l oped l and has become i n

c reas i ng l y  i mportant .  

F .  C u l tural  Resou rces 

The southern  San Joaqu i n  Va l l ey area was pop u l ated by peop l e s from 

var i o u s  Yokut t r i bes  fo r thou sands o f  years before E u ropean contac t .  

Abundant archaeo l og i cal  ev i dence o f  t h e  Yo kuts way o f  l i fe h a s  been  

noted a l ong the  s ho re l i ne s  o f  what once we re Ke rn Lake , B uena V i sta 

La ke , and Buena V i sta S l o ugh . Mo s t  of NPR- 1 ,  however , i s  rated as be i ng 

o f  l ow sen s i t i v i ty to archae o l ogi ca l  res o u rces  s i nce th i s  area i s  gen

era l l y  u ndes i rab l e  fo r any l o ng- term occupat i o n .  Appe nd i x M p re s e nt s  

detai l s  o f  t h e  c u l tural  reso u rces  eva l uat i o n .  
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No p hys i ca l  s tructure s  or  features dat i ng from the 18th or  19th 

centu ry h i s tory of the area are i n  ex i s tence on N P R- 1 .  More recent 

h i story of  the area i nc l udes petro l eum p roduct i on and the s i tes  of 

h i sto r i ca l  events are i de nt i f i ed wi th markers . No  s uc h  markers are 

s i t uated i n  l ocat i ons  p roposed for th i s  p roject  devel opment .  

G .  Land Use  

N P R- 1  i s  l oc ated i n  the h i l l y we stern edge of  Kern Cou nty .  

l .  Regi onal  

Land  u s e  i n  Kern Cou nty depends on geograp h i cal  feature s .  The val 

l ey f l oor  and S i erra footh i l l s  i n  wes tern Kern Cou nty are s i tes  o f  

extens i ve agr i c u l tural  a n d  petro l e um deve 1 opment .  We s tern Kern a l so  

conta i ns the maj o r i ty o f  the county ' s  urban  devel opment , l ocated i n  

centers al ong maj o r  transportat i o n corri dors . The mo unta i nous  areas 

i nc l ude maj o r  U . S .  Fore s t  Serv i ce ho l d i ngs , open for p ub l i c  rec reat i o n .  

The  des e rt i n  eastern Kern i s  a l so the s i te o f  maj or  fede ra l l andho l d

i ngs . 

The val l ey ' s  r i c h  resources  we re f i rst  deve l oped for cattl e ranch

i ng .  Later , deve l opment o f  grou ndwater res o urces and t h e  avai l ab i l i ty 

o f  i mp o rted water l ed to an i nte nse  deve l opme nt o f  c u l t i vated agri c u l 

t u re .  Kern County i s  p resent ly  one o f  the l ead i ng agr i c u l tura l  count i es 

i n  the  s tate . * App rox i mate l y  3 , 408 , 000 acres are devoted to agri c u l ture . 

O f  thes e , 8 1 5 , 000 ac res are i rr i gated . About 60 percent o f  i rr i gat i o n 

water comes from grou ndwater ,  15 p e rcent  from s u rface water , and 25 p e r

cent i s  i mported water from the Ca l i fo rn i a  Aqueduct and Ce ntral Val l ey 

p roj ect .  The county ' s  maj o r  c rops i nc l ude potatoe s , a l fa l fa hay , grape s ,  

and cotton ; and  cattl e ranc h i ng i s  st i l l  a b i g  i ndus try .  

*Ca l i fo rn i a  State Governo r ' s O ff i ce .  1976 . Cal i fo rn i a  Stat i s t i ca l  
Abstrac t .  p .  70 . 
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Though Ba kersfi el d began as a catt l e town , over t ime the primary 

econom i c  acti v i ties  there sh i fted to agri cu l ture and o i l . W ith  thi s 

s h ift ,  the western edge of the county experienced urban growth ,  as many 

sma l l petro l eum towns appeared . Taft , one of these petrol eum towns , was 

estab l i shed ear ly  thi s century .  Petro l eum producti on became a major 
l a nd use  in  Kern County in  the early 1 900 ' s .  

The primary l and uses  i n  the Tehachapi Mounta i ns i n  eastern Kern 
County dre recreat ion and cattl e gra z i ng . Porti ons of the Sequoi a and 

Los Padres Nati onal Forests , and Lake I sabe l l a  (a maj or recreati ona l l a ke 
managed by the Anny Corps  of Eng i neers ) ,  are l ocated i n  these mounta i ns . 
Ch i na La ke Nava l Weapons Center i s  l ocated i n  a nearby desert area . 

The Bureau  of Land Management contro l s extens i ve government l ands 
i n  the desert,  open for i nforma l publ i c  recreati onal use . Edwards A i r  
Force Ba se i s  a l so i n  desert l ands i n  the southeast corner o f  Kern 

County .  

There are sma l l towns l ocated a l ong major transportati on corri dors 

throughout the mounta i n  and desert porti ons of the county .  

2 .  Loca l .  

I n  1 9 1 2  Congress set a s i de N PR-1 and NPR-2 . N PR-1  encompas ses 

46 , 095 acres , or 0 . 9  percent of Kern County ' s l and area . Unti l 1955 , 

parts of the Navy-owned Reserve l a nds were l eased to ranchers for cattl e 
and sheep graz ing . These acti v i ties  conti n ued on  porti ons of Standard 

O i l i n hol di ng s  unti l 1967 . *  At the present time o i l  production a nd 
s u pport faci l i t ies  are the on ly  use of the property .  Pub l i c  access i s  
restri cted . 

Land use i n  the immedi ate v ic i n i ty of NPR-1  i s  shown i n  Fig ure 2-9 . 
The Na val Petro l eum Reserve No . 2 i s  l ocated to the south . To the 

*Natura l  Resources Conservation Award Nom i nati on Report for Naval 
Petrol eum Reserve No . 1 ,  Tupman , Kern County ,  Ca l i forni a .  1 97 2 .  p. 7 .  
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north , we s t ,  and south  of  the two Petro l eum  Reserve s , l and i s  used  for 

graz i ng o r  petro l e um p roduct i o n and s to rage ; o r  remai ns  u n u s ed open 

space . At the Buena V i s ta l akebed to the east , and i n  the Buttonwi l l ow 

area to the north , l and i s  used  for i rr i gated ag ri c u l ture .  The Tu l e  E l k 

Rese rve and the Buena  V i s ta Aq uat i c  Recreati o n  Area and G o l f Course  are 

l ocated j u st east o f  the Petro l e um Reserv e .  

H .  Soc i oeconom i cs 

l .  Emp l oyment and Trade 

The fol l owi ng env i ronmental de scr i pt i o n i nc l udes both  regi o nal  and 

l ocal  s o c i oeconom i c  sett i ngs . The s i te ' s  reg i o n a l  econom i c  e n v i ronment 

comp r i ses  the greate r Bakers f i e l d  metropo l i tan commun i ty ,  an  area co

termi nus  wi th Kern Cou nty and the Bakers f i e l d  Standard Metrop o l i tan Sta

t i s t i ca l  Area . The s i te ' s l ocal  econom i c  e n v i ronment co ns i ders Kern 

County ' s we s t- s i de ,  i nc l ud i ng the commun i t i es of Taft and B utto nwi l l ow .  

a .  Reg i onal  

The greater Bakers f i e l d  area economy ( metro-economy ) i s  

strong l y  re s o u rce- based .  S i nce the m i d- 1 9th century when maj o r  i n

m i grat i on began , the reg i on ' s  eco nomy has drawn i ts econom i c  ene rgy from 

two p r i mary re s o u rces : c u l t i vatab l e  l and and m i neral s .  

Agri c u l t u re has pro v i ded a s tab l e  and endu r i ng economi c  bas e .  

Even recent l y ,  a s  t h e  reg i onal  economy has begun  t o  expand i ts base  to 

i nc l ude nonre s o u rce-based acti v i ty ,  agr i c u l ture has cont i nued to grow i n  

both  sca l e  and i ntens i ty .  Thus  dur i ng the past  decade , wh i l e  the metro

economy has added s upport for 27 , 000 wor kers , agr i c u l tural  emp l oyment 

has i ncreased by 6 , 000 . C urrent emp l oyment wi th i n the agr i c u l t u ra l  

sector i s  e s t i mated a t  26 , 700 , rep resent i ng 2 0  percent o f  t h e  ent i re 

metrop o l i tan wo rk  force . Prospects for cont i n ued agr i c u l tural  deve l op

ment are good as  add i t i onal  acreage comes u nder c u l t i vat i on and as more 
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i nte ns i ve farm i ng tec h n i ques  are app l i ed to ex i st i ng agr i c u l tura l  l and .  

Mo re than  l m i l l i o n ac res are expected to  be under c u l t i vat i o n  wi th i n  

the reg i on by 1 980 , ma k i ng the area one o f  the mo s t  p roduct i ve agri c u l 

tural  systems i n  the cou ntry .  

M i n i ng cont i nues  t o  p rov i de a s eco ndary - - a l though st i l l  

v i ta l  - - s o u rce o f  economi c s upport to the reg i o n .  Go l d  was the m i neral  

that i n i t i ated much  o f  the commu n i ty ' s e a r l y  econom i c  acti v i ty .  By the 

turn of  the century ,  howeve r ,  p etro l eum was recogn i zed as the res i dent 

m i neral  of  greates t  potenti a l . C u rrent l y , o i l  p rodu c t i o n  from wi th i n  

the reg i on p ro bab l y  app roaches $ 1  b i l l i o n annua l l y .  The wo rk  force 

s upported by th i s  p roduct i on i s  c u rre nt l y  e s t i mated at 9 , 000 . 

Other econom i c  s ectors wi th i n  the metro - economy - - manufactu r i ng ,  

trade , serv i ces , and gove rnme nt - - have grown s u b s tant i a l l y  dur i ng the 

past  decade . Agri - b us i nes s , rec reat i o n , and to u r i sm are a l so  s trong and 

eme rg i ng i ndustri es . 

Unemp l oyment wi th i n  the metro- economy rema i ns l owe r than both 

statewi de and nat i ona l  averages . Unemp l oyment dur i ng 1 977 was 6 . 6 p e r

cent o f  the reg i on ' s  c i v i l i a n wor k  fo rce . A l though the area has re

covered strong l y  from the 1 9 74 reces s i o n and s hown great res i l i e nce to 

the e ffects of  drought , the Un i ted State s Departme nt of  Labor has never

the l e s s  defi ned u nemp l oyment wi t h i n th i s  area as s u b s tant i a l . On  the 

bas i s  o f  u nemp l oyment i n s u rance c l a i ms ,  the l ev e l  of  u nemp l oyment and 

the rate o f  u nemp l oyment growth was h i ghest  i n  the agri c u l t u ra l  s ecto r .  

Unemp l oyme nt c l a i ms grew by more than 30 p e rcent  between 1 975 and 1 976 . 

The occupat i o n  groups  mos t i mpacted we re farm i ng ,  forestry ,  and f i s he r i e s .  

The s tronge s t  recovery too k p l ace i n  the p roces s i ng and con struct i o n 

f i e l ds whe re u nemp l oyment  l ev e l s were reduced by nea r l y  30 p e rcent . 
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b .  Local  

The commu n i ty of  Taft , together wi th i ts s u rround i ng p op u l a

t i o n s , rema i ns  stro n g l y  dependent upon  the petro l eum i ndus try .  By 1 972 , 

o i l p roduct i on from the f i e l ds o f  Taft , South  Taft , Ford C i ty ,  and Taft 

H e i ghts total ed more than 2 b i l l i on barre l s .  It i s  e s t i mated the petro

l e um i nd u s try can s upport app rox i mate l y  2 , 000 wo rkers wi th i n  the greate r 

Taft are a .  Th i s  i s  more than 4 0  percent o f  the e nt i re l ocal  re s i dent  

l abor  poo l . 

Prospects for broade n i ng th i s  economi c  base depe nd o n  the 

vagar i es of acces s i b l e and affordab l e water s up p l i e s .  I f  s u i tab l e  water 

res o u rces  can be deve l oped , both the Cuyama Val l ey and the Carri zo P l a i n 

s o uthwe st o f  Taft are p r i me for agri c u l tura l  deve l opme n t .  

Though domi nated by t h e  petro l eum i ndustry ,  t h e  l ocal  wor k  

force i s  neverthe l e s s  a d i verse  occupat i ona l  group . About 1 5  percent of  

the  l ocal  l abor  poo l  i s  emp l oyed i n  reve nue-produc i ng acti v i t i e s :  

co n s truct i on and manu facturi ng .  F i fty- f i ve percent are emp l oyed i n  

reven ue- catc h i ng o r  recyc l i ng act i v i t i e s :  who l e s a l e and reta i l trade , 

f i nance , i n s urance , government and other  s uppo rt serv i ce s .  The re

ma i nder of the l ocal  wo rk  force i s  comp r i sed  of wo rkers of unde f i ned 

occupat i ona l  c haracte r i s t i c s .  

2 .  Popu l at i on 

a .  Reg i o na l  

The greater Bakers f i e l d  metropo l i tan reg i o n had a popu l at i o n  

a s  o f  m i d- 1 976 o f  app rox i mate l y  354 , 700 , 7 percent more than i n  1 970 . 

Recen t  pop u l at i o n ga i ns are mo s t l y  att r i b u tab l e  to natural  i nc reases - 

t h e  exce s s  of  b i rths  over  deaths . I n  add i t i on , i n-mi grat i o n i s  greater 

than o ut-mi grat i on , refl ect i ng a heal thy eco nomy and an  attract i ve 

l i v i ng e n v i ronme nt for some peop l e .  
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Most recent growth wi th i n  the reg i o n  i s  conce ntrated i n  exi st

i ng maj o r  u rban areas . Betwee n  1 970 and 1 976 , more than 70 percent o f  

the reg i o n ' s total  pop u l at i o n i nc rease co u l d be fo u nd i n  B a kers f i e l d ,  

Del ano , Edwards ,  and R i dgecre s t .  

T h e  reg i o nal  pop u l at i o n  i s  p redomi natl y  wh i te , fa i r l y  yo u ng , 

and p roduct i ve .  Notewo rthy i s  the fact that app ro x i mate l y  20 , 000 new 

wo rkers wi l l  age i nto the avai l ab l e  regi o na l  l abor  poo l by 1 980 . 

b .  Local  

The e n v i rons  o f  Kern County ' s we sts i de ( E l k H i l l s  v i c i n i ty )  

are est i mated t o  conta i n 1 8 , 660 person s , abo ut  5 percent o f  the reg i o nal  

pop u l at i o n .  Greate r Taft comp r i ses  abo ut  1 2 , 000 of  th i s  n umbe r .  The  

we s t- s i de pop u l at i o n has  been decl i n i ng for over a decade . Between 1 960  

and 1 970 the area  l o s t  7 percent ; by  1 980 it  i s  expected to  l o se 5 p e r

cent mo re .  

The wes t- s i de pop u l at i o n ( E l k H i l l s  area)  i s  c harac te r i zed as  

l arge l y  wh i te , l ower- m i ddl e to m i dd l e c l a s s , and mature .  

3 .  Ho u s i ng 

a .  Reg i ona l  

The  greater Bakers f i e l d metropo l i tan reg i o n  conta i ns  more than 

1 30 , 000 hous i ng u n i ts .  T h i s i s  an  i nc rease of mo re than 1 0  percent over 

1 970 h o u s i ng stock  e s t i mates . About  1 5  percent o f  total  ex i st i ng hou s i ng 

i s  de f i ned a s  vacan t ;  app rox i mate l y  3 p e rcent i s  both vacant and avai l ab l e  

for occ upancy . 
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b .  Loca l 

Wes t- s i de ho u s i ng ( E l k  H i l l s  area ) has hi gher ra tes of vacancy 

than does the reg ion ,  more because of popu l ation decl i ne than new con

structi on . Between 1 970 and 1 974 only 24 perm i ts for s i ng l e-fami ly  

res i dences were i s sued by the Ci ty of Ta ft . Thi s increased substant ial ly  

between 1 974- 78 to perm i ts for 99  s i ng l e  fam i ly un i ts .  Meanwhi l e  much 

of the area ' s  ho usi ng stock ,  parti cu l ar ly  renta l s ,  is deter iorat ing . 

42 demol i ti ons were recorded between 1 970-78 .  E i g hty-five percen t of 

l oca l hous i ng i s  cl assed as " substandard " . Good qual i ty hous i ng un i ts 

of renta l type or of l ow to l ower-m iddl e i ncome c l a s s if i cation are scarce . 

4 .  Transportati on 

a .  Reg iona l 

Reg i onal transportation needs are served by a l arge number of 
Federa l , sta te , and county h ighway systems i n  Kern Co unty .  I nterstate 5 
i s  the maj or north- south traffic  ro ute .  Primary state rou tes i n cl ude 

SR 99 , SR 33 , SR  1 1 9 , SR 43 , SR  65 , SR  58 , SR 1 4 , and SR 1 55 .  

Kern County has devel oped an area-wide Transportati on P l an 

( Kern COG, 1 97 5 )  for i ncl u s i on i nto the 1 976 Ca l i forn ia  Transportation 

P l a n .  The transportati on methods covered in  the P l an , wh i c h  are of 

importance for the market ing of NPR-1  petrol eum products , i ncl ude truc k
i ng ,  h i g hway improvements , ra i l roads , and pi pel i nes . The P l an po i n ts 

out the importance of us i ng p i pel i nes to di stri bute petro l eum products 

to market  by i l l ustrati ng the stra i n  that wou l d  be pl aced on ta nker 

trucks and ra i l road cars i f  there were no p i pel i nes . 

b .  Loca l 

The transportati on needs of NPR-1 are served pr imar i l y  by El k 

H i l l s Road  and S kyl i ne Road . E l k H i l l s  Road i s  the north-south route to 
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B u ttonwi l l ow and Taft , re spect i ve l y .  S kyl i ne Road serves McKi ttri c k  to 

the we s t  and the North- South Acc e s s  Road to the eas t .  The North- South 

Acc e s s  Road , wh i ch i s  p r i vate l y  mai nta i ned , prov i de s  acce s s  to State 

Route 1 1 9  and I nterstate 5 .  

N o  traff i c data are avai l ab l e for the Naval  Petro l eum Reserve 

i ts e l f .  Traffi c v o l ume s for 1 976 on S kyl i ne Road , E l k H i l l s  Road , Re

serve Road , and Tupman Road i n  the v i c i n i ty o f  the project s i te are 

s hown i n  Tab l e  2 - 2 .  These  f i gure s  i ncorporate a l l traff i c  veh i c l e s  

s i nce n o  s u rveys have been conducted to b reak  out  the proport i on con

tr i b uted by truc ks . Traffi c o n  State Routes 1 1 9 and 58 i s  a l so  i nc l u ded 

i n  Tab l e  2 - 2 .  F rom t h e  i nd i cated vo l ume s , i t  appears that there are no 

obv i o u s  traf f i c p rob l ems o n  any of these routes and they are prov i d i ng 

an acceptab l e l eve l  o f  serv i c e .  The o n l y  except i on i s  State Route 58 

near the j unct i o n o f  State Route 99 where the peak- hour  vo l ume i nd i cates 

heavy u s age . 

There i s  no ra i l road serv i ce to wi t h i n Naval  Petro l e um Reserve 

No . l .  The c l osest  ra i l l i ne s  are the S u nset  We stern Rai l road wh i c h 

term i nate s i n  Taft and the Southern Pac i f i c  l i ne pas s i ng through B u tter.-

wi l l ow .  

There  are present ly  about  20 tan k  trucks  per day tra n sport i ng 

l i qu i d  petro l e um products  from the 35R  gas p l an t .  

5 .  P u b l i c  Serv i ce s  and Ut i l i t i es 

a .  P o l i ce Serv i ces  

Reg�o nal . Po l i ce serv i ces i n  the u n i ncorpo rated areas of  Kern 

County are prov i ded by the Ke rn Cou nty Sher i ff Departme nt . The S t1e r i ff 

Department cons i sts  of  333 c ommi s s i oned off i cers s tat i o ned i n  commun i 

t i e s  thro ughout Kern County .  
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Road 

E l k H i l l s  

S kyl i ne Roa d 

Reserve Road 

Tupman Road 

Sta te Route 1 1  9 

Sta te Route 58 

Tab l e 2-2 

EX I ST I NG TRAFF IC  VOLUMES ( 1 97 7 ) N EAR 
NAVAL PETROLEUM RES ERVE NO . 1 

Annua l 
Average 
Da i l y 

Locat i on (AADT ) 

North of  SR  1 1 9  500 

At Bri te Road 500 

At Reserve Road 1 00 

West of  S ky l i ne 320 

North of  SR  1 1 9  600 

South of Adohr  Road 300 

Ea st  L im i ts of Dus t i n  Acres 5 , 300 

At Tupman Road 4 , 600 

Eas t  L im i ts of Buttonwi l l ow 2 , 700 

Junct i on of Route 99 22 , 000 

Pea k Hour 

50 

50 

1 0  

32 

60 

30 

540 

552 

439 

2 , 724 

Source : Sta te of  Ca l i forn i a ,  Department of  Tra nsportati on , 1 978 ;  Kern 
County ,  Road  Commi s s i on ,  1 978 Personne l Commun i ca t i on . 
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Loca l . There are three  s he r i ff  department o f f i ces  i n  the E l k 

H i l l s area.  S i x  men are stat i oned at Wasco , three  at B u ttonwi l l ow ,  and 

f i ve at Taft.  There i s  at l east  one  o ff i cer  o n  duty 24 hours  a day at 

each l oc at i o n .  I n  add i t i o n ,  Taft a n d  B a kers f i e l d have the i r  own p o l i ce 

departme nts . 

A deputy sher i ff  patro l s the Reserve each n i ght .  N P R - 1  i s  not  

enti re l y  fenced , and the dep u ty s her i ff i s  respons i b l e  for  keep i ng o u t  

u nauthori zed v i s i tors  and  graz i ng s heep . O f f i cers  at the we s t  s i de 

s her i ff ' s  off i c e s  and i n  B a ke rs f i e l d share th i s  duty .  

ure 2-10 . 

Loca l  s her i ff  off i ces  and f i re stat i o n s  are s hown i n  F i g-

b .  F i re Protect i on 

Regi o na l . The p r i nc i pa l  f i re p rotecti on agency i n  Kern County 

i s  the Ke rn County F i re Departme nt , wh i c h mans  and mai ntai ns  44 year

rou n d  f i re stat i o n s  and  2 seasonal  stat i ons . The department has  500 

fu l l - t i me p a i d f i refi ghters . Seven c ommu n i t i es have the i r  own f i re 

departme nts , s omet i me s  i n  add i t i o n  to the c o unty stat i ons . The l arge s t  

comm u n i ty f i re departme nt i s  t h e  B a kers f i e l d C i ty F i re Department , wh i ch 

mans  and ma i nta i ns  e i ght  s tat i on s .  

The c o unty f i re department mai n ta i n s  and ope rates a foam 

tra i l e r ,  at a coun ty f i re s tat i on i n  Bakers fi e l d .  Th i s  f i re f i ghti ng 

equ i pment for o i l f i res was p urchased for the cou nty by l oc a l  o i l 

compa n i es . 

Loca l . There are four Kern C o unty F i re Departmen t  s tat i o n s  i n  

the E l k H i l l s  l oca l  are a .  These  i nc l ude two-man s tat i ons  at McK i ttri c k ,  

Fe l l ows , and B uttonwi l l ow ,  and a f i ve-man s tat i on at Taft . 
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NPR-1  has  a mutual  a i d agreeme nt wi t h  the Ke rn County F i re 

Departme n t .  Thus , fi refi ght i ng manpower and equ i pme nt at N P R- 1  can be 

s upp l eme nted by the manpower and equ i pme nt at the l oca l  county f i re 

stati o n s . F i re equ i pme nt at the Reserve and  the l oca l  cou nty f i re 

stat i o n s  i s  l i sted i n  Tab l e N- 1 , Appe ndi x N .  

Bas c i a l l y ,  each  county s tat i o n  has  at l east  one  eng i ne car

ryi ng 1 , 000 gal l on s  of water and one  p i c kup truc k carryi ng 200 gal l o n s  

o f  water .  T h e  Reserve h a s  o n e  pumper wi th a pump i ng capaci ty of  500 

gal l o n s  per m i n ute and m i n i ma l  s torage capac i ty .  Vo l unteer f i refi ghters , 

present dur i ng normal worki ng hours , operate the Reserve ' s  e q u i pment .  

The neare s t  foam truck  i s  l ocated at Taft.  

Other e l eme nts of the f i re protecti o n system at NPR-1 i nc l ude 

water hydrants at mos t o i l we l l and tank l ocat i ons , and portab l e  f i re 

ext i ngu i s hers  i n  a l l Re serve veh i c l e s .  B r u s h  i s  c l eared from areas 

adj acent  to structures and equ i pme nt to m i n i m i ze brush  f i re hazards . 

F i re a l arms are transmi tted over the te l ephone system . 

c .  Educat i on 

Regi ona l . Kern County s c hoo l s are ope rated by 45 i nd i v i dua l 

e l eme ntary schoo l  d i stri cts , 1 0  j o i nt e l eme ntary and h i gh s c ho o l  d i s 

tri cts , a n d  2 commu n i ty co l l ege d i str i cts . Countywi de enro l l ments i n  

e l ementary s c hoo l s  have fa l l en by 9 percent s i nce 1 97 1 . About ha l f of  

th i s  l os s  occ urred i n  Bakersf i e l d .  T h i s l os s  re f l ects nat i o n-wi de 

trends of l ower ferti l i ty rate s dur i ng the l as t  10 years . Dur i ng th i s  

s ame pe r i od h i gh schoo l  enro l l me nts i ncreased 3 1 . 5  percent .  T h i s  

i nc rease i n  h i gh schoo l  enro l l me nts occ urred wi th i n the sma l l er d i s

tr i cts outs i de of  Bakers f i e l d  and may have re s u l ted from both the 

educti o n of  students wh i ch contri buted to prev i o u s l y  h i gh e l ementary 

schoo l  enro l l me nts and a h i gher educati o n a l  atta i nme nt for rural  

s tudents . 
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Loca l . There are f i ve e l ementary s c ho o l  d i str i cts and  two 

h i gh sc hool  d i s tr i cts i n  the l ocal  c ommun i t i e s  where N P R - 1  emp l oyees  

tend to l i ve .  I n  add i t i o n , there i s  a spec i a l educat i o n  p rogram adm i n

i stered by the county s uper i ntendent ' s  off i ce .  E n ro l l ment trends i n  

these  d i s tr i cts  are s hown i n  Tab l e  N-2 , Appe nd i x  N .  E n ro l l ments  have 

fal l en over the past 3 years i n  the Bakers f i e l d C i ty ,  B uttonwi l l ow 

U n i o n , and E l k H i l l s  e l ementary s c ho o l  d i s tr i ct s . Enro l l ments i n  

McKi ttr i c k  and Taft C i ty e l ementary s c ho o l  d i stri cts have rema i ned 

fa i r l y  s tab l e .  O f  the two l oca l  h i gh school  d i stri cts , e n ro l l ments  have 

dec l i ned at Kern U n i o n  (Bake rs fi e l d )  and i nc reased at Taft U n i o n .  

Enro l l me nts have f l uctuated i n  the county ' s  spec i a l educat i on p rogram . 

Forty student s , whose  parents curre n t l y  wor k  at N P R- 1 ,  attend  

the Bakers fi e l d C i ty E l ementary Schoo l  D i s tr i c t .  Two othe rs are enro l l ed 

i n  the county ' s spec i a l educat i o n  p rogram . These  students repre sent  

l es s  than 1 p ercent  of  the i r d i stri cts ' enro l l me n t .  

d .  Recreati o n  

Regi ona l . The mounta i n ,  de sert , and  val l ey e n v i ronme nts of 

Kern County o ffer a wi de range o f  rec reat i onal  opportu n i t i e s .  Federa l ly

owned recreat i on l ands are  l ocated i n  both the mounta i n and  desert of 

the coun ty .  The  fore st Serv i ce ma i nta i n s  the  S equo i a  and the Los Padres 

Nat i ona l  Forests , parti a l l y  l ocated wi t h i n the county .  The Bureau of 

Land Manageme n t  manages 7 1 7 , 000  acres o f  mounta i n and  des e rt l ands  open 

to recreati onal  u s e .  The Co rps of Engi neers b u i l t  and  operate s Lake 

I s abe l l a ,  a l arge rec reat i ona l  l ake wh i c h attracts l arge numbers o f  

v i s i to rs from s o uthern Ca l i forn i a .  

State- owne d  l ands  i nc l u de Red Roc k Canyo n State Park  and  Fort 

Tej o n  H i s tori ca l  Park  i n  the  mounta i n s , and  Tu l e  � l � Reserve near N P R - 1 .  
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The c o unty operates 4 , 402 acres o f  reg i ona l  parks , i nc l ud i ng 

rec reat i o n l a kes , go l f  cou rse s , mounta i n and desert parks , f i s h i ng 

acc e s s  p o i nts , and the newl y opened Buena  V i sta Aquat i c  Recreat i o n Are a .  

Loca l . There are two reg i onal  parks a n d  many commun i ty parks 

i n  the v i c i n i ty of  NPR- 1 .  The l arge r two parks i nc l ude the Tu l e  E l k 

State Reserve near Tupman , and the Buena  V i sta Aquat i c  Rec reat i o n  Area , 

o n  the northeast edge of  the B uena  V i sta Lake bed . T u l e E l k Rese rve 

i nc l udes app roxi mate l y  935 ac re s .  I n i t i a l acq u i s i t i o n  for the Rese rve 

began i n  1 93 1 . Last year the Reserve had 21 , 1 60 v i s i tors , an i ncrease 

of  nea r l y  one-th i rd over  the 1 973- 1 974 seaso n .  The B uena  V i sta Aquat i c  

Recreat i on Area i s  a cou nty-owned park .  T h i s new fac i l i ty e ncompasses  

l , 585 acres . 

Commu n i ty parks i n  the E l k H i l l s  v i c i n i ty a re l ocated i n  Taft , 

B u ttonwi l l ow ,  Mc Ki ttri c k ,  De rby Acres , Val l ey Acres , Ford C i ty ,  and 

Fe l l ows . 

The B uena  V i s ta Gol f Course  and A .  W. Noon  Memo r i a l  Park , a 

smal l cou nty par k ,  l i e between N P R - 1  and the northwes t  corner  o f  the 

Buena V i sta Lakebed . 

These  l ocal  parks are s hown i n  F i gure 2-11 .  

NPR-1  has  a sma l l rec reat i ona l  area for i ts emp l oyee s . I n  

add i t i o n , the Reserve ' s  adm i n i strat i o n  g i ves  entry perm i ts to a few 

nat u ra l i s t groups eac h year fo r roc k co l l ect i ng ,  b i rd watc h i ng ,  and 

s i m i l ar act i v i t i e s .  

e .  Water 

Regi ona l . Wate r s upp l y  i n  Kern County c ome s from both l oca l  

re s o u rc e s  and i mp o rted waters . Most  mun i c i pa l  and i ndustr i a l  water 
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needs are met wi t h  l ocal  resource s , pr i mari l y  groundwater .  F o r  agr i 

c u l tural  water  requ i reme nt s , groundwater supp l i es are s upp l emented wi t h  

water f rom t h e  B ureau o f  Recl amanti on ' s  Central  Val ley P roject  and from 

the S tate Water Project .  The county ' s total  e s t i mated water use  for  

1980 i s  3 , 230 , 000 ac re- feet o f  groundwate r ,  1 , 404 , 400 acre- feet of  

i mported water , and 1 , 056 , 200 acre- feet o f  s urface water ( Ca l i forn i a  

State Water Re sourc e s  Control  Board , 1975 ) . 

Loca l . Water supp l y  i n  the E l k H i l l s  v i c i n i ty i s  admi n i stered 

by several  l oca l  water· d i stri cts . The Wes t  Kern County Water D i s tr i ct 

supp l i es water to E l k H i l l s  and  an  area south  and we s t  o f  the Petro l e um 

Re serve . T h i s  water d i s tr i ct obta i ns  i ts water from 4 we l l s  l ocated 

northeast o f  the Petro l e um Re serve . I n  1974 , these we l l s  de l i vered 

10 , 500 acre - feet o f  wate r .  T h e  d i stri ct p l ans  t o  wi t hdraw u p  t o  18 , 720 

acre- feet per  year by 1980 . The d i s tr i ct obtai n s  water to rep l e n i s h  

the i r  groundwater reserves  by trad i ng t he i r  State Water Project e nt i t l e

ment wi t h  other Kern County agenc i es for l oca l  wate r .  

The h i ghest  qua l i ty wate r so urce a t  N P R- 1  i s  the i mported 

water i n  the Cal i forn i a  Aqueduct . However , t he Rese rve uses  wate r from 

the Wes t  Kern County Water D i s tr i ct .  I n  add i t i on , three wate r s torage 

tan ks are l ocated on the wes t  s i de of N P R- 1 .  They p ro v i de emergency 

storage of 25 , 000 barre l s .  Water f rom C hevron ' s  p i pe l i ne s  sys tem i s  

avai l ab l e  a s  a bac kup s upp l y .  Chevron has  a 12- i nc h  water l i ne wh i ch 

runs  north- south  through the Res e rve , from we l l s  i n  the Ke rn R i ver  Bas i n  

to the north to C hevro n  and Getty o i l f i e l ds south  o f  the Reserve . The 

water i s  used by those  compan i es for  s team i njecti o n . The N P R- 1  wate r 

sys tem t i es i nto t h i s p i pe l i ne i n  sect i o n  35S . NPR-1  has  a n  ex i st i ng 

co ntract wi t h  C hevron and Getty to use  up to 1 , 500 barre l s per day o f  

th i s  water f o r  emerge ncy p urpo s e s  o n l y .  I f  more wate r i s  neede d , p e r-

m i s s i o n must  be secured from Chevro n .  

I I -46 



Current water use at the Petrol eum Reserve i s  19 , 500 barre l s 

per day . Th i s  water i s  used for construct ion , domestic  uses , and i n  the 
gas  process i ng p l a nt .  

f .  Wa stewater 

Reg i ona l . Most of the urban areas of Kern County are servi ced 

by sewer sys tems a nd was tewater treatment p l ants . Rura l areas re ly on  
i nd i v i dual  septi c tan ks .  

Loca l . Wi th i n the E l k H i l l s  l oca l area , both Ba kersfie l d  and 
Taft have sewers  and wastewater treatment p l ants . Characteri st i c s  of 
these pl ants are g i ven i n  Tabl e N - 3 ,  Append i x  N .  

The two treatment p l a nts i n  Ba kersfi el d a nd the p l ant  i n  Taft 
are operati ng under capaci ty .  

At NPR- 1 ,  wa stewater i s  di sposed of through sept ic  tanks and 

l each f ie l ds . 

g .  Sol i d  Waste 

Reg iona l . Sol i d  wastes i n  Kern County ,  whi ch are l argely 

a gr icu l tura l , are d i sposed of in 1 5  sani tary l andfi l l s  through the 

county .  The rema i n i ng l i fe spans  for these s i tes range from from 6 to 

1 34 years . 

Loca l . At  N PR-1  there are two l andfi l l  .s i tes . One of these 

s i tes  i s  l ocated i n  Sect ion 35R ,  to the northwest of gas p l an t  LTS-2 . 
The other s i te i s  near the center of Section l OG .  These areas  are u sed 
for the d i sposal  of wastes  generated by o i l  wel l  dr i l l i ng and producti on 

faci l i ti es . Dr i l l i ng. muds were formerly d i s tri buted a l ong ban ks of 

roadways but  are now d i sposed of at the two l andfi l l  s i tes accord ing  to 

the s t i p u l at i ons of the permi t i ssued by the Reg i ona l Water Qua l i ty 
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Control Board .  Wa ter q ua l i ty a spects of this  act i on are di scus sed in  

Sect i on I V . D and  Append i x  J .  Domest ic  wastes are col l ected by the Wests i de 
Garbage Di sposa l Company and di sposed of i n  a county l andfi l l .  Character

i sti cs for sol i d  waste di sposa l  s i tes i n  the l ocal  area are g i ven i n  

Tabl e N-4 .  Append i x  N .  

h .  Power 

Reg i ona l . E l ectri ca l  power i n  Kern County i s  generated by 

o i l -powered and hydroel ectri c p l ants . Pac i f i c  Gas and E l ectri c Company 

( PG&E ) o perates two oi l -powered p l ants and one hydroel ectri c p l ant i n  

Kern County .  Southern Ca l i forn i a  Ed i son has hydroel ectri c p l ants at 

B i s hup  Cree k ,  Borel , and a l ong the Kern Ri ver.  

Loca l . PG&E s upp l ies  el ectrical  power to NPR-1 . PG&E 1 s  tota l 

sa l es i n  1 975  were 60 , 262 mi l l ion  ki l owatt hours , and the peak use was 
1 2 , 983 megawatts .  Currentl y ,  the Reserve uses 23 . 5  mi l l ion  ki l owatt 

hours , or  . 04 percent of PG&E 1 s  tota l sa l es .  The e l ectri ca l  power i s  
transported o n  a ma i n  overhead feeder l i ne coming  onto the property from 
the southwest .  There are two a l ternate feeds from the north . 

N PR-1 obta i ns natura l  gas fuel from ons i te resources . I n  

1 974 , the Reserve was us i ng 1 , 1 35 , 000 cubi c feet per day . Natura l gas 

use ha s rema i ned stabl e s i nce that time . It  i s  used to heat the three 

homes on  the s i te and the admi n i s trat i on bui l d i ng .  

6 .  Publ i c  F i nance 

a .  Reg i ona l 

Kern County government ' s  sources of i ncome and expendi tures 

are s ummari zed i n  F i g ures N - 1  and N-2 and in Tabl e N-5 , Appendix N .  The 
greatest revenue source ( 48 . 8% ) i s  a i d  from other government agencies . 

The on ly  other maj or source i s  property taxes , whi c h  contri bute 1 4 . 2  per

cent of the i ncome . Mi nor sources i nc l ude servi ces charges , other  
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taxes , i nvestment returns , and mi scel l aneous fees , fi nes , and penal t ies . 

The ma i n  areas of county spending are publ i c  ass i stance 

( 2 5 . 8  percent ) , genera l government ( 1 8 . 9  percent ) ,  publ i c  protecti on 
( 29 . 3  percent ) ,  and hea l th and sani tat ion ( 1 7 . 2  percent ) .  

The ex i s t ing fac i l i ty at NPR- 1 i s  not d i rect ly  contri buting  to 

county i ncome or expend i tures . 

b .  Loca l 

The seven school d i s tr i cts i n  the E l k H i l l s  l oca l area get 

from 30 percent to 95 percent of i ncome from l oca l taxes . Federa l and 

state a i d  contri bute from 5 to 69 percent of schoo l d i s tr i ct incomes . 
I n come sources are s ummar i zed i n  Tab l e N -6 ,  Append ix  N .  In  general , the 

l arge school d i s tri cts col l ect a h i gh percentage of i ncome from federa l 

and state a i d  and a l ow percentage from l oca l taxes . The sma l l school 

di stri cts exh i b i t  the oppos i te tendency .  

The Ba kersfie l d C i ty E l ementary Schoo l D i strict and the County 

Superi ntendent of School s '  Spec i a l  Education  Program both rece i ve spec i a l  
federa l funds because of the presence i n  the i r  school s of  ch i l dren whose 

parents work at NPR- 1 .  Pu bl i c  Law 874 a l l ocates funds to those schoo l 

d i s tr i cts wh i c h  educate ch i l dren whose parents work  or l i ve on federa l 
property .  These funds are to compensate for the l ack  of property tax 

and b us i ness tax i ncome from the parents • res i dences and emp l oymen t .  

Currently ,  Kern County school s rece i ve about $3 1 5 for a student whose 
parents e i ther  l i ve or work on federa l property , and $700 for a student 

whose parents both l i ve and work  on federa l property . Thus , Kern County 
school s currentl y rece i ve approx imate ly  $ 1 3 , 200 for the 42 school -aged 
ch i l dren of N PR- 1 emp l oyees . 

7 .  V i sua l  Qual i ty 

The v i sual  character of NPR- 1 i s  determi ned l argel y by i ts geo l og i c  
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chara cteri sti cs , the preva i l i ng dry cl imate ,  and the ex i sti ng petrol eum

rel ated faci l i t i e s  at the s i te .  

The s i te i s  typ i ca l  o f  much o f  the wests i de o f  the southern San 
Joa qu i n  Va l l ey .  The E l k H i l l s  r i se to a maximum el evat i on of 1 , 55 1  feet , 
some 1 , 000 to 1 , 200 feet above the val l ey fl oor .  The h i l l s ,  sparse ly  

covered wi th chappara l and  fragmented by numerous sma l l  canyons and  
gu l l i es , are approximately 1 6  mi l es l ong and  6 mi l es wi de . 

The exposed s l opes a nd ri dgetops  can be seen eas i ly  from many of 
the s urroundi ng l owl ands of the San Joaqu i n ,  Buena V i sta , a nd McKi ttr i c k  
va l l eys . The si te i s  a l so v i s i b l e  from parts o f  s imi l ar h i l l  formati ons  
i n  the vi c i n i ty ,  such as  the Buena V i sta H i l l s ,  and from vari ous po i nts  
i n  the more di stant Coast ,  Tehachapi , a nd S ierra Nevada mounta i n  ranges . 

The E l k H i l l s  r i dgetops and s l opes a l so afford vi stas of the sur

roundi ng l owl ands , hi l l s ,  and  di stant mounta i ns . The rugged topography , 

especi a l l y  preva l ent i n  the rel ati vely undeve l oped northern port i on of 
the s i te ,  offers some ons i te vi sua l  i nterest .  

V i ews from the s i te are often obscured by the presence of haze . 

The so uthern San  Joaqu i n  Va l l ey i s  part i cu l ar ly  suscept i b l e to the 
accumu l ation  of atmospheri c components that create haze and smog . I n  

addi t i on , dense fogs often occur o n  the va l l ey fl oor duri ng the wi nter 
months . I n  the nearby Ba kersfie l d area vi s i bi l i ty i s  6 mi l es or l ess , 
a pproximatel y 20 percent of the t ime , and 1 5  mi l es or l ess  about 80 per
cent of the t ime . V i s i bi l i ti es exceedi ng 35 mi l es occur l es s  than 
2 percent of the t ime (Appl ied Science , 1974 ) . Loca l i zed v i s i b i l i t ies  
experienced at the si te and in  the v i ci n i ty probab ly  vary somewhat from 

the se va l ue s .  

Another vari ab l e that i nf l uences l oca l aesthetic  condi t i ons  i s  the 

t im i ng a nd abundance of preci p i tat ion . A number of fl oweri ng annua l s ,  

i nd i g enous to the area , are dependent on the amount  of ra i n fa l l  for 
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germi nati on . Ra i nfa l l  i n  suff i c i ent amounts causes wi l dfl owers to 

b l oom , i ntroduc i ng co l orfu l var iations  to the norma l l y  brown hi l l s . 

Emerg i ng grasses can a l so g i ve the s l opes a gree n i s h  cast . 

Natura l aestheti c cond i ti ons i n  port ions  of western Kern County are 

i nf l uenced by petrol eum-rel ated deve l o pment occurring throughout much of 

the area . The i nsta l l ation  of derr i c ks , roads , pumps , p i pel i nes , storage 
tan ks , ref i n i ng eq u i pment ,  overhead power l i nes , and associ ated fac i l i t ies , 

a s  we l l  as  necessary grad ing , have i ntroduced man-made el ements i n to the 
natura l  l andsca pe . The vi sual  effects of these i ntrusi ons have been 
accentuated by the l ac k  of screeni ng vegetat ion i n  the reg i on ,  and by 

the s l ow rate of recovery whe n natura l cond i ti ons are a l tered . 

A l though approximately 80 percent of the sect i ons compri sed by the 

reserve have a l ready been a l tered by grad i ng , eros i on ,  a nd the i n sta l l a 

t i on of faci l i ties , there are some undevel oped porti ons whi ch  st i l l  

prov i de attractive v i ews . But few peopl e ever see the E l k H i l l s ,  though 
wi dely v i s i b l e  on  a cl ear day , because of the area ' s  sparse popu l at ion , 

and i ts remoteness from major transportation corri dors . For the most 

part , the si te is v i s ua l ly promi nent on ly  to persons work ing there or i n  
the o i l  fi e l ds i n  the immed i ate v i c i n i ty ,  to farmers i n  the Buena V i s ta 

La ke and Bu ttonwi l l ow v i c i n i ties , to res i dents i n  a few sma l l nearby 
commun i ties , such as  Tupman , and to travel ers u s i ng recreat i ona l fac i l 

i ti es and roadways i n  the area . 

I n  sp i te of the devel opment that has a l ready occurred at the s i te ,  

on ly  structures a nd accompanyi ng a l terati ons l ocated a l ong r i dgel i nes or  
on  outward fac i ng s l opes are apparent from a di stance . 
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I I  I .  R E LATIONSH I P  O F  THE PRO POSED  ACTION  TO 
LAND- USE  P LANS , PO L I C I ES , AND CONTRO LS 

FO R THE A F FECTED AREA 

Th i s  sect i on d i s c u s se s  the re l at i on s h i p  o f  the p ropo s ed p roduct i on 

and s upport fac i l i t i e s to the l and- use  p l an s , p o l i c i e s , and  c o ntro l s  o f  

Kern County ,  t h e  State Departme nt of F i s h  a n d  Game , t h e  U . S .  F i s h a n d  

Wi l d l i fe Serv i ce , and  t h e  U . S .  S o i l Co n servat i o n  Serv i ce .  

A .  Kern County 

Federa l agenc i e s , i nc l u d i ng the Departme nt o f  Energy , are not 

req u i red to conform to l oca l  l and- use  p l ans , p o l i c i es , o r  co ntro l s ,  they 

commo n l y  p l an wi th an  awaren e s s  o f  l oc a l  i s s ue s  and  may go through an 

i n formal p resentat i o n of  the p roject to l ocal  authori t i es . The i n for

mat i on o n  Kern Co unty p resented here i s  drawn from the county ' s general  

p l an e l eme nts and z o n i ng ord i nance s .  The County P l a n n i ng Departme nt was 

as ked for spec i f i c  p l ans  and p o l i c i e s  re l at i ng to petro l eum p roduct i o n .  

App l i c ab l e  doc ume nts i nc l ude the Zon i ng O rd i nances  Open Space and Con

servat i on E l ement , and Land Use  E l ement o f  the General  P l an .  

N P R- 1  l i es  o n  l ands  zoned by the county for agri c u l t u ra l  u ses . 

Wi th i n both o f  the two agri c u l tural  zones , A and A- 1 ,  o i l and gas 

d r i l l i ng and p roduc ti on are spec i f i ca l l y  perm i tted wi tho ut  a revi ew or 

permi t from the county governme n t .  The z o n i ng ordi nance a l so requ i re s , 

i n  Sec t i o n  7242 , that 1 1 a l l i nstal l at i o n s  and operat i o n s  confo rm to s tate 

l aw and to f i re and safety ordi nances  or regu l at i o n s  of  the County of 

Kern i n  force and e ffect and app l i cab l e .  I I  
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The p urpo s e  of  the agri c u l t u ra l  zones  i s  to " preserve the max i mum 

amo unt  o f  the l i m i ted s upp l y  o f  agr i c u l tura l  l and i n  the County of  

Ke rn . " The  agri c u l tural  va l ue o f  the l ands  i n  NPR-1  i s  m i n i ma l , thus , 

the use  o f  the l and for  l arge- s ca l e petro l eum p roduct i o n i s  co n s i stent 

wi th the p u rpose  of  z o n i ng regu l at i o n s . 

Both  the Kern County Open Space and Conservati on  E l ement and the 

Kern County Land Use  E l ement des i gnate the p roj ect s i te as  " Natural  

Reso u rce"  l an d .  The Land Use E l ement s tates that the object i ve of  th i s  

de s i g nat i o n i s  " to u t i l i ze the natural  reso u rces avai l ab l e i n  a manner 

compat i b l e w i th ( 1 )  ac h i evement and mai ntenance of  a l l Federal , State , 

and l ocal  a i r and water qua l i ty standards ; and ( 2 )  cons ervat i o n  of  

non renewab l e  natural  resou rces . "  The p roject , wh i c h meets E n v i ronmental 

Protect i on Agency requ i reme nts , w i l l  be compat i b l e w i t h  these goal s .  

The  Land  Use  E l eme nt a l s o  p rescr i bes  p r i nc i p l e s o f  natu ral res o u rce 

deve l opment .  The deve l opment s ho u l d not consti tute a n u i sance to s ur

round i ng p ropert i e s .  Aestheti c val ues  s ho u l d  be mai ntai ned i n  e s tab-

1 i s hed s ce n i c  areas , and l ands cape s ho u l d be reestab l i s hed after p ro

duct i o n  ceas e s . Acti v i t i es that i nterfere wi t h  the deve l opme nt s ho u l d 

be restr i cted i n  areas de s i gnated as Nat u ra l  Re s o u rce s .  Wi l d l i fe and 

l i ve stoc k shou l d  be p rotected . Last l y , p roperty parce l s  s ho u l d  be l arge 

eno ugh  to p revent dev e l opment at a dens i ty i ncompat i b l e  w i th the natural  

re s o u rce p roduct i on u s e .  

The p r i n c i p l es are met t o  vary i ng degree s by the p roposed p roject .  

The p roposed s i te i s  s u rrounded by open  l and  u s e s  - - exten s i v e agr i 

c u l ture , a t u l e  e l k p re s erve , and vacant l and ; the p roposed dev e l opment 

s ho u l d not p resent  a n u i sance to these p roperty owners . Some o f  the 

p roposed construct i on , however , i s  l ocated near a cou nty- des i gnated 

s ce n i c  h i ghway . 
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Al l acti v i t i e s that co u l d i nterfere wi th the p roduc t i o n  of  NPR-1  

o i l wou l d  be res tri cted from the s i te ,  s i nce the s i te i s  federa l p ro

perty .  Wi l d l i fe wi l l  genera l l y  be protected as much as c u rre nt o i l 

deve l opme nt tec h n o l ogy a l l ows , but there wi l l  be u navo i dab l e  hab i tat 

reduc t i o n  and road k i l l s . The product i o n  acti v i ty wi l l  be separated 

from other propert i es by u ndeve l oped Federal l and ; there wi l l  be no 

opportu n i ty for h i gh dens i ty deve l opment to occ u r  near the produc t i o n  

s i te .  

I n  genera l , the proposed product i o n  o f  NPR-1  c rude o i l  at max i mum 

e ff i c i e nt recovery i s  compat i b l e wi th Kern County ' s p l an s  and p o l i c i e s .  

B .  State Departme nt o f  F i s h and Game 

The  Cal i forn i a  F i s h  and Game code p roh i b i ts destruct i o n  of rare and 

endangered an i ma l  spec i es i n  Cal i forn i a .  I n  add i t i o n , i t  p roh i b i ts the 

pos ses s i o n or  s a l e o f  a l l or  part of the dead body of certa i n spec i e s , 

exc l u d i ng the San Joaqu i n  k i t  fox and the b l u nt- nosed  l eopard l i zard . 

I n  1963 , the Department of F i s h  and Game ( D FG)  e nte red i nto an 

agreeme nt ( Append i x  L)  wi th the Off i cer  i n  Charge of Nava l  Petro l eum 

Re s e rves  and the U . S .  B u reau o f  Sport F i s he r i e s  and Wi l d l i fe to de ve l op 

a cooperat i ve Wi l d l i fe Manageme nt P l an at E l k H i l l s Nava l Petro l eum 

Reserve No.  1 .  Under  t�i s agreement D FG and the B u reau o f  Sport 

F i s he r i e s  and Wi l d l i fe have ass i s ted the Off i cer i n  Charge i n  deve l op i ng 

a Master Wi l d l i fe Management P l an ,  wh i c h was comp l eted i n  1966 , and have 

part i c i pated i n  an  annua l  meeti ng wh i c h as s e s s e s  the p rogre s s  o f  the 

management program and recomme nds new d i rect i o n s  fo r i t .  The O f f i c e r  i n  

Charge has  been re spons i b l e  for fo l l owi ng through wi th the manageme nt 

program . 

The agreement ac knowl edges that the p r i mary funct i o n  o f  the re s e rve 

i s  the p roduc t i o n  of  c rude o i l , and that no management mea s u re can be 

i mp l eme nted that wou l d  i nj u re th i s  p r i mary funct i o n .  
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C .  U . S .  Fi sh  and W i l d l i fe Serv i ce 

Section 7 of the Endangered Spec i es Act of  1973 requ i res that 

federa l agenc ies  work wi th the Secreta ry of the Interi or  to "carry out 

programs for the conservat ion  of endangered spec ies  and threatened 

s pec ies  and to take such acti on necessary to insure that acti ons auth
ori zed , funded , or  carried  out by them do not j eopard i ze the conti nued 

exi s tence of s uch endangered spec ies  or threatened spec ies  or  resu l t  in 

the destruction or mod i fication of habi tat of such spec ie s  wh i ch i s  

determi ned by the Secretary , after consu l tati on a s  a ppropri ate wi th the 
affected states , to be cri tical . "  

I n  Janua ry 1978, the F i sh  and W i l d l i fe Service  ( FWS )  ( desi gnated 

Lead Agency for the Secretary of I nter ior ' s  Section  7 respons i bi l i ti es ) 
publ i shed reg u l a t i ons govern i ng the i nteragency cooperation  di ctated i n  

Secti on 7 . *  These regu l ati ons provi de for the fo l l owing  steps : 

1 .  A federa l agency ,  after i denti fyi ng one of the i r  projects that 
may affect endangered or threatened spec ies  or  the i r  habi tat , 
sends a wri tten req uest for a consu l tati on to FWS ; o r ,  FWS , 
upon di scoveri ng a proposed project that cou l d  affect these 
spec i es or  thei r  habi tats , requests a cons u l tati on . 

2 .  FWS p repares a 11 threshhol d exami nat ion "  of the project to 
determi ne i f  the proj ect i s  l i ke ly  to jeopard i ze the conti nued 
exi stence of an endangered or threatened specie s  or  destroy or  
mod i fy the habi ta t  of any of  these specie s .  

3 .  FWS sends a b i o l ogica l  op i ni on to the federal agency contem
p l ati ng the project . 

4 .  Th i s  federal agency mus t  deci de how best to proceed i n  l i ght 
of the respons i bi l i t i es descr ibed  in Section  7 of the Endan
gered Speci es Act of 1973 , quoted above .  

*Federal Reg i s ter , January 4 ,  1978, p .  870 .  
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The Department of Energy wi l l  gather f ie l d data duri ng the spr i ng 

1 979 on enda ngered spec i es and hab i tats at E l k H i l l s .  Thi s i nformati on 

i s  essent ia l  to i n i ti ate the Sect i on 7 consu l tation  process wi th FWS . 

D .  U . S . So i l  Conservation Servi ce 

The So i l  Conservat ion Serv ice ( SCS ) i s  engaged in a program to 

i nventory pr ime and uni q ue farml ands in the U . S .  I n  the proposed rul es 
govern i ng thi s  i nventory ,  it i s  stated that 1 1SCS i s  concerned about any 

action that tends to impa i r  the product i ve capaci ty of American agri cu l 

ture . The Nat i on needs to know the extent and l ocat ion of the best l and 

for produc i ng food , feed , fi be r ,  forage , and o i l seed crops . 1 1*  

No l ands w i th in  Nava l Petrol eum Reserve No . 1 or i n  i ts immedi ate 

v i c i n i ty have been desi gnated as prime or un i q ue fannl ands by the Soi l 

Conservation  Serv ice . ** Thus , the proposed proj ect has no impact of the 

SCS  program and purpose . 

*Federa l Reg i s ter , Vo l . 42 , No . 163 , 8- 23-77 , p .  42359 . 
**Pa t  Berke , D i str i ct Conservat i on i st for western Kern County ,  Soi l 

Conservat ion Serv i ce .  Personal commun i cat ion , Feb . 27 , 1 978 . 
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I V .  PROBABLE I MPACT OF  THE PROPOSED 
ACTION  ON THE ENV I RONMENT 

Adverse and benefi c i a l  effects w i l l resu l t from product ion of NPR-1  
at  MER.  Adverse effects i ncl ude i ncreased air pol l uti on emi s s i ons , 
i ncreased no i se l evel s ,  reducti on i n  vegetati on , i ncreased traffic l evel s ,  
and decreased v i s ual  qua l i ty .  Benefic i a l  effects i nc l ude i ncreased 
empl oyment ,  i ncreased use of vacant hous i ng ,  i ncreased l ocal  spendi ng 
for goods and servi ces , and i ncreased domesti c petro l eum producti on . 

There i s  some questi on about the overal l nature of the i ncreased 
petrol eum production  wh i ch the NPR- 1  proj ect wi l l  ach i eve . Cruc i a l  

factcrs are the means by whi ch NPR-1  o i l  i s  transported to market and 
where that mar ket i s .  Further di scuss i o n  o f  th i s  i ssue and the rel at ion 
of NPR- 1  production to nati ona l energy pol i cy are g i ven i n  Append i x  P .  

Production of N P R- 1  wi l l  be an i rretrievabl e colTITii tment of non
renewabl e natura l resources . Once the petrol eum from NPR-1  has been 
sol d ,  the property wi l l  no l onger exi s t  as  a nat i ona l petro l eum reserve 
for use i n  emergency s i tuati ons . 

A .  Geo l ogy 

1 .  Constructi on 

Cons truction-rel ated geo l og i c  impacts woul d be restri cted to an 
i ncreased potenti al  for ons i te ero s i on and the consumption of mi nera l 
resources . An i ncrease i n  eros i on at  constructi on  s i tes can be expected , 
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thoug h the amount woul d depend on the s l ope of the l and ,  the amount of 
ra i n  fal l i ng duri ng �he constructi on per iod ,  and the eros i on-control 

pract i ces emp l oyed . Because of the natura l ly  dry condi ti ons at NPR- 1 ,  
there i s  sparse vegetat ion  cover .  As  a resu l t ,  extens i ve gu l ly ing i s  a 

common and  natura l  occurrence i n  th i s  area . 

Mi neral resources consumed dur i ng the construction  of the proposed 
faci l i t ies  wou l d  i nc l ude steel for the gas p l ants , storage tanks , and 
p i pel i nes , concrete for foundat ions , and mi scel l aneous bu i l d i ng mater i a l s .  

2 .  Operati on 

The major geol og i cal  concern regard i ng the operat ion of NRP-1  i s  
the potent i a l  for surface subs i dence . Other l es s  s i g n i f i cant l o ng-term 

impacts are induced se i sm i c i ty ,  consumption of mi nera l resources , and 
i ncreased potenti a l  for ons i te eros i on .  

The potent ia l  magni tude o f  surface subsi dence a t  the northeastern 

per imeter of NPR-1 i s  not anti ci pated to be great enoug h to cause damage 
to cri t i ca l  surface structures such as  the Cal i forn i a  Aqueduct . Never
the l es s , because of the uncerta i nt ies  of subs i dence predi cti on , i t  

s houl d be a ssumed that s ubs i dence i s  pos s i b l e ,  and that appropri ate 

m i t i gati on measures shou l d therefore be p l anned and i n st i tuted . Thi s ,  

i n  fact , i s  the approach be i ng ta ken by the Department of Energy ( DO E )  
a n d  the U n i t  Operator  which  i s  subsequentl y di scus sed i n  the mi t i gat ion 
s ubs ecti o n .  Subs i dence i s  a potenti a l  not only from the wi thdrawa l s  

from the produci ng zones , but from water wi thdrawn from the Tul are Zone 
whi ch  woul d serve as i njecti on water . 
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Ever s i nce the d ramat i c  s u bs i de nce that accompan i ed the deve l opme nt 

of the Wi l m i ngton O i l  F i e l d  i n  the v i c i n i ty of Long Beac h ,  Cal i fo rn i a ,  

s u b s i dence has been  a s er i o u s  concern  at a l l s ub sequent o i l f i e l d deve l 

opme nts i n  Ca l i fo rn i a ,  parti c u l ar ly  i n  the u rba n i zed Los Ange l e s Bas i n . 

The magn i tude o f  s u b s i de nce that o c c u rred over the Wi l m i ngton F i e l d was 

an extreme examp l e ,  affecti ng an area  o f  29 s q uare m i l es wi th a max i mum 

o f  29 feet o f  downward verti ca l  gro und  moveme n t .  Noth i ng approac h i ng 

th i s  mag n i tude o f  s ub s i de nce has  been known to o c c u r  at other  o i l  f i e l d s  

i n  Cal i fo rn i a .  Howe ve r ,  more prec i se l eve l i ng meas u reme nts that have 

been i ns t i tuted as  a matte r of course  s i nce the Wi l m i ngto n F i e l d event , 

have i nd i cated that s ome amount  o f  s u b s i dence can genera l l y  be expected 

from mo s t  o i l f i e l d s whe n  pore pre s s u re wi th i n  b u r i ed s ed i me nts or roc ks 

i s  reduced by the wi thdrawa l of o i l , gas , and a s s o c i ated water .  Genera l l y  

the amount  o f  s ub s i de nce has  been l i m i ted t o  a few i nches . 

A l though  much  has  been l earned over the past two decade s regard i ng 

the co ntro l o f  s ub s i dence , the mecha n i sms o f  s ub s i de nce are not f u l l y  

u n de rstood because  o f  the comp l ex i nte rre l at i o n s h i ps i nv o l ved .  Thus , 

the abi l i ty to acc u rate l y  pred i ct the maxi mum amo unt  o f  s ub s i de nce that 

c ou l d  o c c u r  i s  not yet avai l ab l e .  

The bas i c  pre req u i s i t i es for o i l f i e l d  s ub s i de nce are : ( 1 )  res e r

vo i r  f l u i d  pres s u re must  be  l owe red ; ( 2 )  the re servo i r  roc k  must  be 

compactab l e  ( u nceme nte d )  and unab l e  to e ffecti ve l y  res i st deformat i o n 

upon  the tra n s fe r  o f  l oad from the f l u i d  phase to the gra i n- to-gra i n 

co ntact phases ; and , ( 3 )  the o verburden must  l ac k  i nte rnal  s e l f- s upport 

and be of s u c h  a nat u re a s  to eas i l y fal l and supp l y  a con stant l oad to 

the unde r l y i ng s e d i me nts ( A l l en and Mayuga , 1969 ) . 

Acc o rd i ng to E r i c kson  ( 1976 ) , the fo l l owi ng are the geo l og i c  char

acteri s t i c s  contro l l i ng o i l f i e l d s u b s i de nce : 
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( 1 )  Reg iona l Structu ra l  Condi ti ons 

(a ) Geo l og i c  s tructure 
( b )  Depth of product ion 
( c )  Breadth  and l ength o f  zone of accumu l at ion  

( d )  Thi c knes s of productive zo nes 

( 2 )  P hys i ca l  Properties  of Produci ng Zones 

(a ) Poros i ty 
( b )  Li thol ogy 
( c )  Preconsol i dati on and cementat i on 

Thus , the bas i c  approach i n  eva l uat i ng the potent ia l  for o i l  fie l d  

s u bs i dence i s  to exami ne. the a bove geo l og i c  character i s t i cs and assess 

the above prereq u i s i te cond i t i ons for the oi l fi e l d under consi derat ion .  
Th i s eva l uati on ca n then he l p  determi ne what the probab i l i ty for sub

s i dence wou l d  be . A ro ugh  estima te of the amount of  subs i dence that 

co u l d  be expected can then  be made by compar i ng cond i t i ons wi th  other 

o i l f i e l ds that have experienced subs i dence . 

Us i ng thi s approa c h ,  i t  appears that the fol l owi ng genera l  state
ment ca n be made reqard i ng t he s u b s i dence potenti a l  at  the NPR-1  oi l 
f i e l d .  Un l ess a n  adequate reservo i r  pres s ure ma i ntenance program 
i nvol v i ng water i n jection  i s  used , the re i s  a great potent ia l  for sub
s i dence occ urri ng at  NPR- 1 .  I t  appears that the greatest poten t i a l  for 
subs i dence i s  wi t h i n  t he S ha l l ow O i l Zone , the Dry Ga s Zone , and the 

Tu l are Zone . The amount of potent ia l  s ubs i dence appears s ubstanti a l l y  
l es s  for t he deeper Stevens Oi l Zone . 

The fol l owi ng i s  a descr i pt i on of the maj or s ubs i dence-control l i ng 
characteri st ics  of the N PR- 1 o i l  f ie l d .  

a .  Geol og i c  Structure 

The geo1 og i c  s tructure of the oi l f ie l d has a si gni f i cant 

bea ri ng on the capa bi l i ty of the overbu rden ( strata above the produc i ng 
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reservo i r ) to res i st col l a pse shou l d support from the underly ing  produc
i ng reservo i r  be reduced from compacti on . I n  general , the best condi 
t i ons (g reatest sel f-support ) a re t i ght ant i c l i na l  structures (arches ) , 

whi l e  those structures with  the l east  i n terna l se l f-su pport are rel a 

t i ve l y  f l at- ly i ng strata , espec i a l ly  i f  h i g h-ang l e  fau l ts a re present .  

Regard i ng  geo l og i c  structures , the N PR- 1  o i l  fi e l d cou l d  be 

ra ted a s  good to fa i r  for sel f- support ,  depend i ng  on the product i on zone 
cons i dered . The Stevens Zone and the Carneros Zone a re l ocated wi thi n a 

ra ther ti ght a nt i c l i ne a t  depths of  7 , 000 to 9 , 300 feet res pect i ve ly .  
These are favorab l e cond i t i ons for res i st i ng subs i dence .  However,  the 

Sha l l ow O i l Zone , the Dry Ga s Zone , a nd the Tul are Zone are l ocated nea r 
the to p of the E l k H i l l s s tructure where the anti c l i ne i s  much broader 
a nd l ess  d i sti nct ; thu s ,  the s trata are near ly  f l a t- ly i ng and offer l ess 
se l f-s upport . In a dd i t i o n ,  the ea stern anti c l i ne is cut by severa l h i gh
ang l e  fau l ts whi ch  cou l d  p rov i de zones of wea kness to fac i l i tate 

downward movemen t .  

b .  Phys i ca l  Properties  o f  Produc i ng Zones . 

The major  phys i ca l  properties  of produc i ng zones a ffecti ng 

s ub s i dence poten t i a l  a re poros i ty ,  l i thol ogy ,  and deg ree of p reconsol i 

dat i on a nd cementa t i o n .  The se propert i es contro l the reservo i r  roc ks 1 

s u scept i bi l i ty to compact ion  when the pore pressure i s  reduced by fl u i d  

w i thdrawa l . 

Poros i ty of a roc k  or sed iment i s  the amount of vo i d  space per 

tota l vol ume of materi a l . I n  a n  o i l  zone , most of thi s vo i d  space i s  

taken up  by o i l , ga s ,  and  water .  When the se e l ements a re wi thdrawn from 
the reservo i r  roc k ,  part of the i n tergranu l a r  support i s  a l so w ithdrawn , 

thus creati ng a potenti a l  for compacti on of the reservo i r  roc k .  Thus , 

t he greater the poros i ty the greater the potent i a l  for the reservo i r  
roc k  to undergo a greater change per un i t  vo l ume . 
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The average poros i ty o f  p roduc i ng zones  at NPR- 1 vari e s  from 

36 percent i n  the Dry Gas Zone to 11 percent i n  the Carneros Z o n e .  The  

poro s i t i es o f  the two maj o r  p roduc i ng zones  -- the Shal l ow O i l Zone  and 

the Stevens  Zone - - are 31 percent and 19 p e rcent re spect i ve l y .  

The l i th o l ogy o f  the p roduc i ng zones  vary from th i n  l enses  o f  

sand and s i l tstone i n  the Sha l l ow O i l Zone , rangi ng from 1 5  t o  8 0  feet 

th i c k ,  to much th i c ke r  zones ( s everal  hundred feet)  of fractured , 

s i l i ceous  s ha l e wi th i nte rbedded s i l tstone and s andstone i n  the Stevens 

Zone .  Genera l l y ,  t h i ck ,  po o r l y  so rted sands  are mo re s u s cept i b l e to 

cons o l i dat i on than are c l ean , we l l - s o rted quartz i t i c  sands . L i tho l o g i 

cal l y  then , the res e rvo i r  roc ks a t  NPR-1  have a mode rate potent i a l for 

compact i o n .  

The  res e rvo i r  roc ks at NPR-1  are fai r l y  we l l cons o l i dated , 

parti c u l a r l y  i n  the deeper Stevens  Zone and Cane ro s  Zone . None  o f  the 

p roduc i ng zones re semb l e  the l oo s e  sands that compr i s e  the re se rvo i r  

roc k  at the Wi l m i ngton  f i e l d .  

Compar i sons  o f  p roduct i on z o n e s  a n d  geo l ogi c c haracte ri s t i c s  

o f  t h e  North Co l e s Levee , Buena V i s ta , a n d  M i dway-Sunset  f i e l ds c a n  he l p  

estab l i s h a general  range o f  the max i mum amount o f  s u b s i dence at N PR- 1 .  

Th i s  range i s  0 . 6  feet t o  7 . 5 fee t .  Howe ve r ,  i t  shou l d  be emphas i zed 

that the cond i t i ons  at each o f  these f i e l ds are not i de nt i ca l  to N P R- 1 ,  

and the amount o f  s ub s i de nce i s  o ften based o n  i nfrequent and re l at i ve l y  

recent l ev e l i ng s urveys . Thus , th i s  range has i ts l i m i tati o n s . 

Compar i son  wi th the North Co l es Levee o i l f i e l d  i s  cons i de red 

appropr i ate for several reas o n s . The No rth Co l es Levee f i e l d i s  adja

cent to the N P R- 1 f i e l d  to t he eas t ; p roduct i on has been from the 

Stevens  Zone  at a depth  of 8 , 000 to 9 , 500  feet ; ave rage p o ro s i ty i s  

near l y  the s ame as  N P R- 1 ;  and the f i e l d has  been p roduced wi th p re s s u re 

ma i ntenance , f i rst  by gas i nj e ct i o n  and rece nt ly  by wate r f l ood .  How

eve r ,  t he s i ze of the f i e l d  i s  s ub stant i a l l y  smal l e r than t he N PR- 1 
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f i e l d .  O f  spec i a l  i nterest  i s  the fact that the  C a l i forn i a  Aqueduct 

pas ses  over the North Co l e s Levee f i e l d .  Leve l i ng s u rveys performed 

a l ong  the Ca l i fo rn i a  Aqueduct i nd i cate a steady dec l i ne tota l i ng 

0 . 5 feet i n  the a rea o f  No rth C o l e s  Levee dur i ng the  per i od  1951- 1970 . 

No repa i r wo r k  o n  the  Aqueduct has  been requi red due to th i s  settl eme nt .  

S ubs i dence i n  the B uena  V i sta H i l l s  o i l f i e l d ,  wh i ch l i es  j u s t  

south of  t h e  N P R- 1 ,  h a s  been meas u red a t  a max i mum of  7 . 5 feet near the 

center of  the f i e l d ,  over  the pe ri od 1942 to 1964 . F rom 1957 to 1964 , 

about one  foot of  s ub s i dence has been meas ured near the central  part o f  

the f i e l d .  I n  add i t i o n  t o  th i s  vert i ca l  movement , hori zontal  d i sp l ace

ment of  up to 1 . 3 feet has been meas u red near the o uter p o rt i on o f  the 

f i e l d ,  and moveme nt of 2 . 4 feet a l ong  the Buena V i s ta thrust  fau l t  has 

been attr i buted to o i l f i e l d  p roduct i o n  ( Nason , 1976) . 

The B uena  V i sta H i l l s  o i l fi e l d  i s  a l s o  s i m i l ar to the NPR-1  

f i e l d i n  severa l  ways . The B uena  V i s ta H i l l s  o i l f i e l d  i s  l ocated j u s t  

south of  N P R - 1  i n  a s i m i l ar b ut somewhat smal l er a n d  f l atte r anti c l i na l  

structure . P roducti o n  has been  from the s ame fo rmat i on as at N P R- 1 ,  the 

S h a l l ow O i l Zone p roduc i ng hori zons , and the  Stevens  Zone , but at s l i ght l y  

s ha l l ower depths . The f i e l d  has been p roduced u s i ng a gas i nject i o n  

program s i nce 1927 a n d  wate r f l ood i ng s i nce 1954 . 

Max i mum amou nts o f  s ub s i dence at the M i dway-Sunset o i l f i e l d ,  

wh i ch i s  l oc ated j u s t  southwe st of  B uena  V i s ta f i e l d ,  have ranged from 

0 . 6 feet to 1 . 6 feet dur i ng l eve l i ng s urveys pe rfo rmed dur i ng the pe r i od 

1935 to 1965 . The general  structure i s  s i m i l ar to NPR-1  and  the ave rage 

depth of  the p roduc t i o n  zone  i s  genera l l y  the s ame as , or l e s s  than , the 

NPR-1 Sha l l ow O i l Zone . A l though much  of  the p roduc t i o n  came from zones  

at s ha l l ower depths  than at N P R- 1 ,  and thus  wou l d  probab l y  be  more 

s u s cept i b l e  to compacti o n  dur i ng re servo i r  press u re reduct i on , the 

l ev e l i ng data were obtai ned after much o f  the p roducti o n  from the M i dway

Sunset  f i e l d  had a l ready occu rred .  Gas i nj ec t i o n  fo r p re s s ure mai nte nance 

was begun  i n  1944 . Water f l ood i n  part o f  the p roduc i ng zone  was begun  
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i n  1954 . Due to the  s uccess  o f  water f l ood , steam f l ood , and cyc l i c

s team p roj ects , a pea k o i l  p roduct i on o f  about 34 . 6 m i l l i on barre l s was 

reac hed i n  197 2 .  Total  cumu l at i ve o i l p roduct i o n  f o r  t h e  M i dway- S u n s et 

fi e l d  as o f  1972 was over  1 . 1 b i l l i on barre l s .  

I n  s ummary , the fo l l owi ng pos i t i ve and negat i v e  s tatements re

gardi ng the s u b s i dence potent i a l at NPR-1  can be made . 

Pos i t i ve c haracteri s t i cs  of  the NPR-1  o i l  f i e l d regardi ng the  

potent i a l for s u b s i dence are  out l i ned b e l ow. 

o The res erves o f  the Sha l l ow O i l Zone have been abo ut  

50  p e rcent depl eted and the  o r i g i nal  rese rvo i r  p res s u res 

have been s ub s tant i a l i y  reduced , up  to 60 to 90 percent , 

part i c u l ar ly  at the eastern end o f  the f i e l d .  Thus , i f  

s u b s i dence were go i ng to occur , i t  p robab l y  a l ready has 

occurre d .  Peak  product i o ns occurred betwee n  1920 and 

1926 and dur i ng the years o f  Wo r l d War I I .  G reates t  

potent i a l  for s u b s i dence was dur i ng o r  i mmed i ate l y  

fo l l owi ng these per i ods o f  peak  p roducti o n .  

o T he Stevens Zone , where mos t  o f  the o i l wi l l  be produced , 

i s  l ocated at a re l at i ve l y  great depth ( appro x i mate l y  

6 , 500  feet) and i s  i n  a rather  t i ght  anti c l i ne .  T h u s , 

overl yi ng strata wou l d te nd to re s i s t c o l l ap s e  even i f  

s upport from reservo i rs i n  the Stevens Zone  were reduced 

due to compact i o n .  

o The l i th o l ogy o f  the Stevens  Zone reservo i rs cons i sts  

p r i mari l y  o f  f ract ured s ha l e with  i nterbedded s i l tstone 

and sandstone , wh i c h res i sts c ompact i o n bette r than 

th i c k ,  l oo s e  s andstones s uc h  as occur at the Wi l m i ngton 

f i e l d .  
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o Reservo i r  pres sure wi th i n  the Stevens Zone wi l l  be 

ma i n ta i ned by gas i nj ecti on and water fl ood . As l ong as 
reservo i r  pres sure i s  ma i nta i ned , any potenti a l  for 

s ub s i dence can be essent i a l ly  el i m i nated . 

o The area l extent of the Stevens Zone i s  restri cted 

pr imari ly  to the central port ion  of the E l k H i l l s  o i l  
f i e l d .  Thus , even shou l d  subs i dence occur  due to com
pacti on of the Stevens Zone , the effect on the Ca l i forn i a  
Aqueduct l ocated a l ong the northeas tern edge of the NPR-1  

wou l d  be m i n im i zed . 

o A na tural water dri ve from the northeast ex i sts i n  the 

o i l -produ c i ng zones . Thi s upward pres sure a l ong the 

northeastern f lank  of the eastern ant i c l i ne  wou l d  tend  to 

compensate for reduced rese rvo i r  pres sures i n  the north
eastern porti on of  the E l k  H i l l s  o i l  f ie l d .  

o The surface structure mos t sens i ti ve to sub s i dence -- the 
Ca l i forn i a  Aqueduct -- i s  l ocated at  the per i p he ry of the 

E l k H i l l s  o i l  fiel d ,  al ong the rel at i ve ly  steep eastern 

f l a nk of the ea stern anti c l i ne .  Thus , even s houl d sub

s i dence occur,  the  g reatest  movement woul d be  concentrated 
over the top of the anti c l i ne where product ion  wou l d  be 
g reatest . Potent i a l  sub s i dence i n  the v i c i n i ty of the 
Ca l i forn i a  Aqueduct wou l d  be s i g n i f i cantly l ess  than over 
t he center of the produci ng zones . 

Negat ive aspects of  the E l k H i l l s  o i l  f i e l d  regard i ng subs i 

dence potent ia l  a re outl i ned be l ow. 

o T he Sha l l ow O i l Zone s  the Dry Gas Zone , and 

the Tul are Zone occur in rel at i ve ly  f lat- ly ing  
s trata a t  the top of a broad anti c l i �e wi t h  
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several  h i gh-ang l e faul ts . Th i s  geo l o g i c  structure does 

not afford good s upport i f  compacti o n occ urs wi th i n the 

produc i ng zone s . 

o The re servo i r  roc k o f  the Dry Gas Zone and Sha l l ow O i l 

Zone have h i gh poros i t i e s , 36 percent and 31 percent 

re spect i ve l y .  Rocks  wi th h i gh poros i t i es have potent i a l , 

a l l other factors be i ng equal , fo r greate r vo l ume reduc

ti on when o i l or  gas i s  wi thdrawn . 

o Re l at i ve l y  l arge vo l umes o f  f l u i ds ( o i l and water )  and 

gas wi l l  be removed from the E l k H i l l s  f i e l d over a 

re l at i ve l y  s ho rt per i od o f  t i m e .  A l though g a s  i njecti o n  

and wate r f l ood i ng i s  p l anned , i t  wi l l  req u i re s tr i ct 

mo n i to r i ng and coord i nat i o n  to i n s u re that the proper 

res e rvo i r  pre s s ure i s  mai nta i ned . 

Other geo l og i ca l  i mpacts as soc i ated wi th the operat i ona l  

phases  of the NPR-1  deve l opment  i nc l ude the consumpti o n  o f  m i neral  

res o u rces  and an  i ncreased potenti a l  for o ns i te eros i on and i nduced 

s e i smi c i ty .  M i neral  resourc e s  co n s umed i n  the operat i o n  of  N PR-1  

i nc l ude natural  gas from the Dry Gas Zone for the operati o n  o f  pro

ces s i ng p l ant  and  compre s s i o n fac i l i t i e s , wet gas from the Stevens and 

Sha l l ow O i l zones  for  the operat i o n  o f  about 800 smal l f i e l d  gas engi nes , 

and vari ous  fos s i l s  c o n s umed offs i te i n  the producti o n o f  e l ectri c i ty 

that wo u l d  be c o n s umed at the s i te .  

Construc t i o n  o f  new fac i l i t i e s and perco l at i on/evaporati o n 

ponds  fo r d i sposal  o f  wastewaters wou l d  s l i ght l y  i nc rease the potenti a l  

f o r  l o ng- term eros i o n a t  the rese rve u n l e s s  adequate e ro s i on-protect i o n  

measures are emp l oyed i n  the de s i gn o f  these  po nd s . 

O i l f i e l d wi thdrawa l s have been known to s t i m u l ate s e i smi c i ty i n  

the range o f  mag n i tude 3 . 3 and l es s , wi th the pos s i b i l i ty o f  events a s  
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l arge as  magn i tude 4 . 6 . Such an earthqua ke , however , i s  un l i ke ly  to 

produce the mot ion and durat ion cri t i ca l  to sens i ti ve l arge s tructures 
( see Ap pend ix  E ) . 

3 .  M i tigati on 

To i n sure that any subs i dence i s  detected i n  time to i n i t i ate 

adequate control , a survey l evel i ng net wi l l  be extended acros s NPR-1  
wh i ch wi l l  t ie  i nto survey stati ons l ocated on the Ca l i forn ia  Aqueduct .  
I n  add i t i on ,  arrangements wi l l  be made to  ma ke ca s i ng col l ar surveys i n  

sel ected we l l s  i n  order to del i neate the zone of compact i on s hou l d  the 
s urface- l evel ing  survey i ndi cate sub s i dence . An agreement between the 

Cal i forni a Department of Water Resources and the NPR-1 U n i t  Operator 
wa s fi nal i zed on J une 2 ,  1 978 to establ i s h  and ma i nta i n  such a l evel i ng 
network and col l ar-mon i tori ng program. S hou l d  subs i dence be detected , 
a prog ram of i ncreased water- i njection wou l d  be requi red to arrest i t .  

Sei smi c hazards affecti ng producti on faci l i ti es can be m i t i gated to 
a l ow-ri sk  l evel w i th adequate earthq ua ke-res i stant des i g n .  I n  add i t i on , 
the survey l evel ing  net menti oned above together wi th a microse i sm ic  
network cou l d  be used to mon i tor precursors of  l arger earthqua kes and 
proper response to thi s i nformati on cou l d  m it i gate pos s i bl e  faul t ing  and 

sei smi c i ty hazards (see Append i x  E ) .  

B .  A i r  Qua l i ty Impacts 

1 .  Construct i on 

Ai r qua l i ty impacts cou l d  occur due to severa l  acti v it ie s  dur i ng  
the construct i on phase of  the proj ect .  Potenti a l  sources of pol l uta nts 

i ncl ude l and cl ear i ng for new we l l s ,  gas p l a nts , p i pel i nes , and roadways 

( fug i ti ve dus t ) ; d iesel  eng i ne em i s s i ons dur i ng dri l l i ng  operations ; and 

i ncreased emi ss i ons from auto and truck traffic  on the Reserve duri ng  
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construct i o n .  Al l em i s s i ons wi l l  be temporary i n  nature and are not 
expected to cause s i g n if i ca nt impacts off the Reserve . 

2 . Operation  

Operat ion of add i t i ona l we l l s ,  ta nk  sett i ng s , compressor stat ions , 

LACT u n i t s , and ga s pl a nts at ful l devel opment wi l l  generate add i t i ona l  
hydrocarbon ( HC ) ,  n i trogen oxi de ( NO ) ,  carbon monoxi de ( CO ) , s u l fur  x 
d i ox i de ( S02 ) ,  and parti cu l ate emi s s i ons . Al s o ,  improvements wi l l  be 

made to some ex i st i ng sources at  the Reserve wh i ch wi l l  reduce exi st i ng 

emi ss i ons . 

I n  order to a ccurately  estimate the net emi s s i on change due to new 

product ion  faci l i t ie s , a deta i l ed emi s s i on i nventory of both exi st i ng 

and proposed future faci l i ties  was performed . Both combusti on sources 
a nd fug i t i ve hydrocarbon sources were quanti fied . Deta i l s  of the em i s 
s i on  ca l cul at i ons are presented i n  Append ix  0 .  A summary o f  exi st i ng 
a nd future em i s s i ons  i s  presented i n  Ta bl e 4- 1 .  

For the purpose of th i s  study ,  ex i st i ng emi ss i on s  are defi ned as  
those from sources that were operati ng as of  December 1 97 7 .  The date 

was sel ected for two primary reasons - - deta i l ed i nformati on was avai l 
abl e on  reserve hardware and operati onal characteri st i cs for only that 
period ,  and em i s s i on s  duri ng earl ier  peri ods were abnorma l s i nce Reserve 
producti on was j ust  start i ng up  and there were many probl ems . 

a .  Hydrocarbon Impacts 

Tabl e 4-1 shows that tota l and nonmethane hydrocarbon ( NMHC ) 

em i s s i ons  are s i g n i f i cant at  present and that new faci l i t ies  wi l l  add a 
s i g n i f i cant  amount i n  the future . 

exi st i ng faci l i t ie s  shou l d  cause a 
hydrocarbon l o sses  i n  the future . 

However, improvements to be made to 

net decrease i n  tota l and nonmethane 

The major reducti ons i n  exi st i ng 
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T a b �_i::J_ E x i s t i nn Emi s s i o n  
----- ----------- - -- - - -- - - --- -- - -- - - - - - - -------

Source Cha racteri s t i c s  -- - - ----�--- ---- - -
THC NMHC ' 

- - - --·-- ----- --------- - - - -- - -- ----- - - - - -- ------

�9!1.BY�!i__ SOURC E S  

35R G a s  P l a n t  - 3 Ba i l e  rs 

( 1 . 8 x 1 06 f t 3 tlG/ day ) 

Compressors - I C  - tla tura l G a s *  

{ feed q a s  0 1 200 hp each 
35R feed qas @ 395 

i n j ec t i on @ 1 528 
i nj ec t i on @ 4 000 

3G Compressor S t a t i o n  

Un i t s @ T o t a l  of  3260 hp 

We i l  Dump Eng i ne s  

5 3 6  U n i  t s  [d 2 0  h n  

O t her F i e l d  Pump Enq i nes 

35 U n i  ts  La 20 hn 

.BJr'1JJ.Vl_ !If j_(l[JR_(l_S_ 

F i xed Roof Tanks  - Sha 1 1  ow Zone 

1 32 Tan ks - F l a s h i n g  L o s s es 

S l op T a n k s  

�le l l  Head s  ( 687  Hel l s )  

Wel l C e l l ers ( l 04 8 lie 1 1  s ) 

F i e l d  C o n t rol  V a l ves 

32 , 302 V a l ves 

F i e l d  Re l i ef V a l ves 

4 1 9  V a l ves 

F i e l d  Pumps 

35R Ga s P l a n t  

Contra l Va l v es - 04 l V a l ves 
Rel i e f  V a l ves 
Pumps 
Compres sors 
Coo l i ng Tower 
Ven t i ng 

3G Compre s s o r  S t a t i o n  

Contra 1 Va 1 ves ( 92 
R e l i ef V a l ves 
Compressor 
Coo l i n g  Tower 

Two F i e l d  Compressors 

Control Va l ves  

Perco l a t i o n  Ponds 

1 4 Z - -Two Ponds 
1 0 0 '  x 1 00 '  
l 00 ' x 3 0 '  

2 6 Z - - T hree Ponds 
1 00 '  x 1 00 '  
1 00 '  x 50'  
1 00 '  x 3 0 '  

T 0 T A L s 

V a l ves ) 

0. 2 

4 7 6 
4 l 

4 5  5 
7 0  9 

3 2  

6 7  1 2  

602 205 

07 4 0  

1 3 5  3 7  

50 1 5  

1 0  1 0  

9 3 
7 2 
3 l 

1 2  3 
2 1 

1 64 9  6 5 0  

l 1 
l l 1 1  1 1 

4 2  2 1  
1 3  6 

4 2  2 1  
2 1  l l  
1 3  6 

3000 973 

• At ra ted capa c i ty.  Equ i nme n t  opera tes at 05l capac l t v .  
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Emi s s i ons ( l b s / h r )  
- - - - - -- -- - - - ------- - - -

rw, co so2 P a r t i c u l a tes 

1 7  l .  3 0 . 1  l .  l 

1 1 5  1 5  1 l Q  l 0 .  l 1 1 0  1 4  1 1 92 25 

78 l 0 

257  3 3  

1 7  

Us i na KVB Emi s s i on Factor o f  
o .  l l bs / va l ve day 

796 1 0 1  



!�-�-4_:_1_ Con t i nued New �ources ---------- ------·--- - ·-------

Source C h a r a c t e r i s t i c s 

COH!J_LJ �TJQ� lQ!JRCE S 

L T S  Ga s P l a n t  n l  
Heaters 
Comp r e s s o r s  

L T S  G a s  P l a n t  1 2  

Hea ters 
Comp r e s s o r s  

1 7  Compre s s o r  

1 7  R Comµressor 

30 R Comµre s s o r s  

S t a t i on* 

S ta t i on 

7 Un i t s @ 1 00 0  ho each 

3 3  Compressors 

Un i t s  @ 2000 hp each 
U n i t LI 1 000 h p  

1 5  R or 1 6  R Comp r e s s o r  

1 Un i t  @ 1 000 h n  

S ha l l ow Z o n e  Low P r e s s u r e  G a s  
Compres sors 

u n i t s  @ 500 h r 

35 R Comp ressor for Stevens Zone 
Low Hedsure Gas 

3 Un i t s  @ 1 000 hp 

F l a re ,  2 U n i t s  ( g8: e f f i c i en t )  

T r u e <  T r a n s p o r t  ( i n  Kern County ) 

Ra i l  T r a n s p o r t  ( i n  Kern Coun ty ) 

A s s oc i a ted Automo b i l e  Tra f f i c  
( i n K e r n  Coun ty ) 

FUl!JJ1JI__Hf_!_Hl SS ! OtlS (We i I Heads ( 5 1 8  I/el l s )  

We l l  C e l l a r s  ( 24 8  Hel l s )  

F i e l d  C o � t ro l  V a l ves ( 4 1 6 5 Va l ve s )  

THC 

0 . 4  
g2 

0 . 4  
g2 

1 58 

1 5  

68 

87 

1 0  

1 1  

2 g  

( 33 ) • •  

2 0  

1 3  

2 1  

1 7  

F i e l d  Rel i e f  V a l ve s  ( 1 96 V a l v e s )  2 4  

L T S  P l an t  i l  

Control  Va l ve s  ( 1 648 V a l ve s )  
R e l i e f  V a l ve s  ( 1 2 7 Va l ve s )  
Pumps 
Comp ressors 
Coo l i ng Tower 

1 7  
1 3  

4 
5 
J 

• A s sumes 3 eng i ne s  @ 4000 hp ( Superc ha rqed ) 

Nlil!C 

0. l 
1 0  

0 . 1  
1 0  

4 

( 1 3 ) * *  

2 0  

1 3  

1 0  

6 
5 
2 
1 
l 

Emi s s i ons ( l b s / h r ) 

NO x 

8 
4 7 0  

8 
4 7 0  

280 

36 

1 68 

2 1 6  

24 

24 

7 2  

5 8  

co 

0 . 2  
36 

0 . 2  
36 

24 

2 2  

2 8  

83 

1 1 5  

0 . 2  
0 . 1  

0 . 2  
0 . 1  

8 

KVB Emi s s i o n Factor 

P a r t i cul a tes 

0 . 5  

0 . 5  

• • N o t  i nc l uded i n  the tota l . Emi s s i on s  a r e  cons i dered i n  o f f s e t  c r ed i t s .  

con t i nued 
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:Gilcl� ± L  Con t i nued 

---- - - - - - ----·----- - ---- ----

Source C ha ra c t e r i s t i c s  
THC 

- - - - ----- - -------- ----------

�_G! T��Q!_I2_S_I O N S  con t i nued 

LTS P l a n t  � 2  
C o n t rn l  V a l v e s  ( 1 648 Va l ves ) 
Re l i e f  V a l v e s  ( 1 2 7 Va l ve s )  
Pumps 
Comp re s s o r s  
C o o  1 i nq Tower 

1 7  l Comp r e s s o r  St a t i on 

Con t ro l  V a l v e s  ( 3 0  Va l v e s ) 
R e l i e f Va l ves (3  Va l v e s ) 
Comp r e s s o r s  

1 7  R Compr e s s o r  S t a t i on 

C on t ro l  V a l v e s  ( 1 0  Va l v e s ) 
R e l i e f  Va l ve s  ( 3  V a l ve s ) 
Compr e s s o r s  

3 0  R Comp r e s s o r  S t a t i o n 

C o n t r o l  Va l v e s  ( 4 0  Va l v e s ) 
R e l i e f  V a l v e s  ( 1 2  Va l v e s ) 
Compres so r s  

3 3  S Compre s s o r s  

C on t ro l  V a l v e s  ( 50 Va l ve s ) 
R e l i e f  V a l ve s  ( 1 5  Va l v e s ) 
Compres so r s  

1 5  R o r  1 6  R Comp r e s s o r  

C o n t ro l  Va l ve s  ( 1 0  Va l ve s ) 
R e l i e f  Va l v e s  (2  Va l ve s )  
Comp r e s s o r  

S ha l l ow Zone L o w  P r e s s u r e  Compre s so r s  

C on t ro l  V a l ve s  ( 1 0  V a l v e s ) 
R e l i e f  V a l v e s  ( 2  Va l ve s )  
Comp r e s s o r s  

3 5  R Comp r e s s o r  f o r  S tevens Zone 
Low P r e s s u re Ga s 

C o n t r o l  Va l v e s  ( 3 0 Va l ve s )  
R e l i e f  Va l ve s  ( 1 0 Va l v e s )  
Comore s sors 

Truck T r a n s p o r t  Loa d i n g  

S toraqe Tanks ( 5 )  ( C rude O i  1 )  

S t oraqe Tank ( Ga s o l i ne ) 

Ga s o l i ne T ra n s po r t  ( Ke rn C o u n t y )  

N E W  S OU R C E S  ( TOTAL ) 

TOTAL E X I S T I N G  

VENT I N G  OFFSET (35 R G a s  P l a n t )  

F I NAL EN I S S I ON LEVEL 

1 7  
1 3  

4 
5 
3 

• 

8 

1 0  

2 

695 

3000 

- 1 6 1 6  

2 0 7 9  

N e w  S o u r c e s  

E m i s s i D n s  ( l b s / h r )  

r111Hc NO co so2 Part i c u l a t e s  x 

8 

1 0  

1 5 9 1 8 7 7  394 1 3  9 

9 7 3  7 96 1 01 

- 6 3 7  

495 2673 495 i 3 9 
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emi s s i ons wi l l  be the fl ari ng of gases currently vented at  the 35R gas 

p l ant  duri ng upset cond i ti ons . 

Desp i te the net hydrocarbon emi s s i ons  decrease , the new sources 

wi l l  be s ubj ect to New Source Rev i ew ( NSR )  at the federal ( EPA ) and 

l oca l ( Kern County APCD ) l evel s .  The NMHC emi s s i ons  from the new 
s ources , before credi t for emi s s i ons reduct i ons , wou l d  exceed 100 tons/ 

year ,  the EPA defi ni ti on of a major source , and 15 l bs/ hour , the Kern 
County def i n i t ion  of a major source . Therefore the project  wi l l  be 
requ i red to s how a net emi s s i ons reducti on i n  order to recei ve an  NSR 
permi t .  The magn i tude of the em i s s i ons offsets requ i red wi l l  be de
termi ned by the agenc ies  duri ng the NSR procedure . The DOE i s  co1TID1i tted 
to achievi ng the net HC em i s s i ons  reducti ons raqui red to atta i n  and 
ma i nta i n  the Nat i ona l Ambi ent Air Qual i ty Sta ndard ( NAAQS ) for oxi dants . 
I t  appears that the offset obtai ned from the control of vent ing at the 

35R gas  p l ant i s  suffi c i ent to demonstrate a net hydrocarbon emi ss i ons 
reducti on from N PR- 1 . 

b .  N i trogen Oxi des 

A s i g ni f i cant i ncrease i n  n i trogen oxi de ( NO ) emi ss i ons wi l l  x 
res u l t primar i l y  from natura l  gas  combust i on at compressors and process  
heaters . The pol l uta nt is  emi tted primari ly  as  ni tri c oxide ( NO ) but  i s  
oxi di zed i n  the atmosphere to n i trogen di oxi de (N02 ) ,  a pol l utant for 
whi ch heal th-rel ated ambi ent a i r  qual i ty standards have been set . NO x 
emi s s i ons a l so are of concern due to the i r  parti ci pati on i n  photo-
chemica l  reactions  to  form oxidant and  pos s i b ly  ni trates and aerosol s .  
The net em i s s i ons  i ncrease estimated for new faci l i ti e s  wou l d  be a 
s i gni f i cant contri buti on to the a i r  bas i n .  Us i ng  a proj ected 1980 Kern 
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County em i ss i o n  rate of 192 tons/day of NOx ,*  the emi s s i ons i ncrease at 
the Reserve woul d represent 1 1 . 7 percent of the total 1980 county emi s s i ons . 

The effect of NOx emi s s i ons on N02 concentrati ons i s  somewhat 

di ffi cu l t to determi ne ,  s i nce a who l e seri es of atmospheric  react i ons 
take pl ace i nvo l v i ng these gases . A d i ffus ion  model i ng effort was 
undertaken to estimate ground l evel concentrati ons of NOx i n  order to 
determi ne the order of magn i tude effect on N02 concentrati ons . A de
scri pt ion of the model i ng effort i s  presented i n  Appendi x  0 .  

A n  annua l avera ge nati ona l amb ient standard has been set for N02 a t  
. 05 ppm,  and a sta te 1- hour standard for N02 has been set a t  . 25 ppm . 
The annua l average model i ng study showed that the maximum tota l NOx 
concentrat ion  i ncrease expected i s  0 . 01 2 ppm .  When the bac kground 
caused by exi s ti ng sources i n  the 35R area was added , the max imum annua l  
NOx concentrat i on was estimated to be 0 . 020 ppm . Al l concentrati ons 

a re we l l  be l ow the annua l N02 standard of . 05 ppm .  

The model i ng study addres s i ng 1- hour NO concentrati ons showed the x 
maximum 1 - hour concentrat ion to be 0 . 24 ppm . The concentrati ons at the 
Reserve boundary are wel l  bel ow the 1 - hour N02 standard of . 25 ppm . 

S i nce the publ i c  ha s access to the E l k Hi l l s Road near the 35R  
comp l ex ,  1 - hour concentrati ons were a l so estimated a l ong the road . 
Prel im i nary ana lys i s  of poss i b l e  a i r  qua l i ty us i ng screen i ng model s  
i ndi cated that max imum ground l evel concentrati ons woul d be i n  excess 
of the short- term, 1 - hour NOx sta ndard of 0 . 25 ppm . As a resu l t of th i s  
fi ndi ng , a more deta i l ed mode l l i ng effort was undertaken ,  wh ich  inc l uded 
a l l ex i st i ng and future sources , i ncl udi ng background l evel s caused by 

*Ca l i forn i a  Ai r Resources Board Emi ss i ons I nventory for Kern County ,  
1977 .  
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sources off the Reserve . .  (A  compl ete descr i pt i on of the model l i ng  study 

i s  provi ded i n  Append ix  0 . )  The new model proj ect ions  i ndi cate that no 

v i o l ati ons i n  the a i r q ua l i ty standards wi l l  occur on the El k H i l l s  Road . 

c .  Carbon Monox i de 

A net CO emi s s i ons i ncrease wou l d  resu l t from natura l gas 
combustion  at compressors and process heaters . The net i ncrease of 
365 l bs/ hour i s  bel ow both EPA and Kern County l i mi ts for a major CO 
source and new source rev iew .  The smal l i ncrease i s  not expected to 
i nterfere wi th the atta i nment or mai ntenance of appl i cabl e CO ambi ent 
a i r  qual i ty standards . Further di scuss i on of  CO l evel s is presented i n  
Appendix  O .  

d .  S u l fur D i oxi de 

A smal l net i ncrease  i n  SOQ emi ss i ons wi l l  resu l t  from combus
t i on sources . T he i ncrease i s  very smal l and  wi 1 1  not  be s ubj ect to 
New Source Rev i ew and wi l l  not i nterfere wi th the atta i nment or mai ntenance 

of app l i cabl e a i r  qual i ty s tandards . Note : Potenti al  emi s s i ons of S02 
from new gas p l a nt fl ares have not been quanti f ied .  I nformati on recei ved 
to date has i ndi cated that the H2s content of gas at the gas p l ants i s  
neg l i g i bl e . 

e .  Parti cu l ates 

A smal l net i ncrease  i n  parti cul ate emi s s i ons wi l l  resul t  from 
new combustion  sources . The smal l i ncrease wi l l  not be s ubj ect to New 
Source Rev i ew and wi l l  not i nterfere wi th the atta i nment or mai ntenance 
of ambi ent a i r  qual i ty s tandards . 

IV- 1 8  



f.  Other Potenti al  Sources 

Chevron Gas P l ant at McK ittr ick . Approxi mately 60 mi l l i on 

cub ic  feet/day of wet gas i s  expected to be p i ped to the Chevron gas 

p l ant at McKi ttr ick  for proces s i ng .  Recovered l i q u i d  products wi l l  then 

be so l d  and s h i pped from that p l ant ,  whi l e  dry gas wi l l  be p i ped back to 

E l k H i l l s  for i nj ect ion . Current i nput to the p l ant i s  estimated to be 

18 m i l l i on cubi c  feet/day , therefore a substanti a l  i n crease in through

put  i s  expected . Some emiss i ons i ncreases  due  primari ly to i ncreased 

compressor operati on are expected . However, the McKi ttr ick  p l ant was 
des i gned to process 60 mi l l i o n  cubi c feet per day and no new construct ion  

i s  antici pated . 

Transportation  Emi s s i ons . I ncreased truck and/or tra i n  traf

f i c  i s  expected i n  the future to hand l e the i ncreased output of petro
l eum l iqu i ds .  Al l l oadi ng stati ons wi l l  be equ i pped wi th vapor recovery 
systems wi th better than 90% contro l . As many as an add i t i ona l  1 50 
trucks/day cou l d  be expected on  NPR-1  pri or to the construct i on of a new 
ra i l  l oadi ng fac i l i ty .  Emi s s i ons due to the truck traffic were quanti fied 
for the Kern County area . Tota l emi s s i ons when compared bas i n-wide were 
found to be sma l l ,  produci ng l i ttl e ambient a i r  qua l i ty impact . 

When the ra i l road spur i s  opera t i ona l i n  early 1 980 , as  many 
a s  one tra i n/day i s  expected to haul  petrol eum l i q � i ds from the gas pl ant .  
Emi s s i ons from tra i n  acti v i ty a re expected to have l i ttl e impact on  
amb i ent a i r  q ua l i ty .  

I ncreased a uto traff i c  of  u p  to 150 cars/day to NPR-1 i s  
expected at  fu l l  producti on .  Emi s s i ons  i n  Kern County were est imated 
and the a i r  qual i ty impact was found to be i ns i gn i ficant.  
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Emi s s i ons estimates for transportati on  sources are i nc l u ded 

i n  Tabl e 4- 1 . 

I ncreased Power Consumpti on . A substanti a l  i ncrease i n  power 
consumpti on  of 35 MW i s  expected . I ncreased power wi l l  be provi ded by 
PG&E . Power provi ded by PG&E ori g i nates from a compl ex gri d network i n 
c l udi ng hydroel ectric  operati o n ,  o i l - burn i ng power p l ants , a n d  geotherma l . 

I t  i s  imposs i bl e  to tel l exactly where the add i t i onal  power requ i red by 
the Reserve woul d  ori g i na te .  Some woul d  undoubtedl y  come from o i l - burn i ng 
power p l ants , poss i bly  from PG&E ' s Kern power p l ant . Due to the di stri 
buted nature of power generat ion ,  s i gn if i cant impacts are not expected 
i n  any parti cu l ar a i r  bas i n .  However ,  if thi s generat ion occurred i n  a 
spec i fi c  a i r  bas i n  and o i l  wa s used , the emi s si on  i ncrease coul d be 
s i gni fi cant .  Based on a power p l ant burn i ng 0 . 5% s u l fu r  fuel o i l , 50 x 
and NOx emi s s i ons are estimated to be 1 83 l bs/hr and 88 l bs/ hr respect ively .  

3 .  Mi tigati ng Measures 

The maj or a i r  qual i ty probl em dur i ng cons truct i on wou l d appear to 
be fug i ti ve dus t ,  g i ven the exi sti ng probl em i n  the San Joaqui n Val l ey .  
Dus t  can be  control l ed to  a reasonab l e degree i f  appropri ate steps are 
taken to suppres s dust generati ng sources . The fol l owi ng measures have 
been wri tten i nto the contract spec i f icati ons for f ie l d construct i on 
work : 

11 Dust s ha l l be kept down at a l l times dur i ng worki ng  hours . 
So i l  at the s i te ,  hau l  roads , and other areas di sturbed by the 
Contractor 1 s  operati ons sha l l  be spri n kl ed or  treated wi th dust 
s uppressors a s  necessary to control dus t .  No dry power broom ing  
wi l l  be permi tted . Vacuumi ng , wet mopp i ng ,  wet sweepi ng ,  or  wet 
power brooming s ha l l be used i nstead . Ai r b l owing  wi l l  be per
mi tted on ly  for cl ean i ng off nonpart i cu l ate debr i s , such as  that 
from rei nforci ng bars . No sandbl asti ng  wi l l  be permi tted unl ess 
the dust therefrom is  confi ned . Only  wet cutting  of concrete 
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bl ocks , concrete , and aspha l t wi l l  be permi tted . No unnecessary 
s ha ki ng of bags wi l l  be permi tted where concrete mortar and p l aster 
m i l l i ng i s  done . " 

Emi s s i ons expected to have s i gn i fi cant impacts duri ng  o perati on a re 

hydrocarbons and  ni trogen oxi des , due primari ly to the i r  part i c i pati on  

i n  photochemi cal  reacti ons to form oxi dants . Hydrocarbon emi s s i ons from 
new product i on faci l i ties  wi l l  be offset by reduci ng  exi sti ng  sources of 
em i s s i ons on  the Reserve .  Thi s wi l l  res u l t in a net decrease of hydrocarbon 
em i s s i on s .  

C .  Noi se Impact 

1 .  Construct ion  

Constructi on noi se at  NPR-1  s houl d not impact peopl e  l i v i ng near 
the a rea because of the attenuati on of no i se over di stance . The con
struct i on of the p i pe l i nes and  ra i l road spur  for storage and l oadi ng  of  
l i q ui d products may impact noi se-sens i ti ve receptors near these routes . 
The nature and degree of these no i se impacts , a l though thought to be 
sma l l ,  cannot be determi ned unti l exact routes are known . 

Constructi on no i se may temporari ly  affect some of the wi l dl i fe at 

NPR- 1 .  Construct i on of the new gas pl ants and compressor stati ons 
s hou l d  not impact wi l dl i fe because the no i se l evel s in these areas are 
a l ready hi g h .  Wel l - dri l l i ng operati ons wi l l  temporari ly  impact l ocal 
i zed areas at  NPR- 1 .  Other  construct i on proj ects ( p i pe l i nes , tan k  farm , 
we l l  hoo kup systems , etc . ) at  NPR-1  cou l d impact some areas for s hort 
peri ods of time . 

2 .  Operati on  

No i se impacts of the proj ect on peopl e are i n s i gn i f i cant due to  the 

absence of res i denti a l  devel opment near the Reserve . Operati oha l  impacts 
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on l ocal anima l  l i fe i n  and near the Reserve are thoug ht to be mi nor 

because the new faci l i t i es  wi l l  be constructed adj acent to the no i s i est 
sources and because of the nature of other no i se sources in the Reserve .  
For  further i nformation , see Append ix  I .  

D .  Water Resources 

1 .  Construction  

The constructi on of  the NPR-1  producti on faci l i ti e s  wou l d  have few , 

i f  any ,  s i gnifi cant impacts on the water resources of the study area i n  

wh i c h  i t  i s  l ocated . I n  genera l , thi s l ack of impact i s  attri butabl e to 

the absence of any major  water bod ies  wi thi n the study area ( see Appen

dix J ) .  

Poss i b l e  sources of construction  i mpact i ncl ude the use of l ocal 
water suppl i e s  dur ing  construct i o n ,  di sposal  of wastewaters and dri l l i ng 

muds , acci dental sp i l l s ,  and ground-cl ear ing operati ons wi th the i r  
potenti a l  for i ncreased rates o f  ero s i on and turbi d i ty . For the most 
part , the s i ze of these  impacts wou l d  be rel ati vely smal l ,  even if no 
m i t i gation  measures are underta ke n .  

The quanti ty o f  water req u i red during construct i on has been esti 

mated to be on  the order of 500 , 000 gal l ons  per day ( G/ D ) .  Whi l e  thi s 
quant i ty i s  s ubstanti a l , the exi sti ng supply capabi l i ty for N PR-1  from 

i ts primary fresh  water s uppl i er ,  the West Kern County Water D i s tri ct , 
i s  wel l i n  excess of thi s demand ( 1 . 3  mi l l i on G/D ) . Thus , even under 

pea k dema nd condi t i ons , no s i gn i fi cant impacts shou l d  occur . 

Wastewaters generated by project constructi on i nc l ude both hydro
s tatic  test waters and san i tary sewage . Whi l e  hydrosta ti c  test waters 

wou l d  conta i n construction  debri s ,  mi l l  sca l e ,  and hydrocarbons , i t  i s  
expected that the amount of th i s  materi a l  suspended o r  d i sso l ved i n  the 

water wou l d  be s l i g ht . Moreover ,  before any of these waters can be 
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d i scharged to l oca l recei v i ng waters , they wou l d  have to meet a l l appl i 

ca bl e d i s charge regu l ations . San i tary wastewaters wou l d  be treated 
s imi l arly wi th these wastes di sposed v ia  ex i s t i ng treatment faci l i ti es 
( septic  tan ks and l each fi e l ds ) .  

Because of the absence of any us abl e surface or groundwaters wi th i n  
proj ect bounda ries , the probabi l i ty of impact due to acc i denta l  s p i l l s ,  

g round-cl ear ing operat ions , or contaminati on by tox i c  mater i a l s from 
dri l l i ng muds d i s posed of a l ong roadways wou l d  be l ow .  The degree of 

impact resu l t i n g  cou l d  be further reduced through  the use of proper 

construction  techn i ques ( e . g . , ero s i on control berms ) and the i n st i 

tution of prompt cl eanup procedures i n  the case of sp i l l s .  Both of 
these measures are a l ready i ncl uded as part of the proposed proj ect . I t  

i s  a l so  sugges ted that the construct ion that does occur shou l d  be 

l imi ted to periods  of l ow or no streamf low in order to further l im i t  the 

potent ial  for eros i on-rel ated impacts . 

2 .  Operat ion 

a . Normal  

Normal operation  and  ma i ntenance of the project fac i l i ti e s  

wou l d  req u i re substanti a l  quant i ti es o f  water . Current estimates pl ace 

thi s demand at  an average of 2 , 730 , 000 G/D ( 630 , 000 ga l l o ns  of freshwater 
to be obta i ned from the West  Kern County Water Di strict  and 2 , 1 00 , 000 gal 

l on s  of bracki s h  water to be obta i ned from wel l s ) . Thi s l evel of fresh 
water consumpti on i s  sti l l  wi thi n exi st i ng and proposed water del i very 

capaci ties . The sa l i ne water consumption  shoul d have l i ttl e i mpact on  
l oca l or  reg i onal groundwaters . Thus , thi s i ncrease  in  consumpti on 

shou l d not have adverse i mpacts . 

Wa stewaters produced by the proposed fac i l i ty have a greater 
potentia l  for impact.  The spec i f i c  wastewaters generated by the project 

i ncl ude production  wastewaters ( a pproximately 3 mgd ) , bl owdown waters 
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( 53 , 000 G/D ) , and sani tary sewage ( 7 , 700 G/D ) . Ass um i ng the p i l ot proj ect 
i s  successfu l ,  most of the producti on waters wi l l  be i nj ected back i nto 
the o i l zones from whi ch they came as part of a pres sure mai ntenance 
program . Such i nj ecti on wou l d  have no adverse impacts i n  l i g ht of the 
a l ready poor water qual i ty of these zones . The rest of the product i on 
waters and a l l of the bl owdown waters wi l l  be di sposed to perco l ati on/ 

evaporati on ponds . To avo i d  pos s i b l e adverse effects on  adj acent ground
waters , the production waters wi l l  be di scharged to ei ther l i ned ponds or  

ponds hav i ng very s l ow perco l ati on rates . Thi s ca l l s  for use of  about 

300 acres of evaporati on ponds on  NPR-1  ( s pec i f i c  l ocat ion not yet 

def i ned ) . San i tary wastewaters , on the other hand , wou l d  be di sposed 
v i a  ons i te septi c systems . As l o ng as these sept i c  systems are operated 
i n  conformance wi th ex i s t i ng reg u l at ions , no adverse impacts are ex
pected ( see Appendix  J ) .  

The on ly  other potenti a l  area of impact wou l d  res u l t  from 

contami nated surface runoff reachi ng l ocal  recei v i ng  waters . The i n

cl u s i on of ons i te col l ect i on of the waters through the use of berms i nto 
proj ect p l ans shou l d  min im ize the pos s i bi l i ty of thi s i mpact . 

b .  Abnorma l 

Abnorma l  operati ons , espec i a l ly  major sp i l l s  of crude oi l or 
gas l i q u i ds , have the potenti a l  for water resource i mpact . In part i 

cu l a r ,  sp i l l s  i nto surface waters cou l d  have i mportant effects . How
ever , because of the l im i ted water resources and  general absence of 

s urface streams withi n the �roject area , i t  i s  expected that the occur
rence of  even a major spi l l  wou l d  have rel at i vely l i tt l e  effect .  Those 
water bod i es that do have year-round fl ows , such as the Cal i forn i a  
Aqueduct , are protected from contami nat i on by bermed banks and bypass 

channel s .  Because of both the physi cal properties of oi l and gas l i q u i ds , 
and the structure and qual i ty of l ocal groundwater systems , the amount 

of i ntrusi on that these substances mi ght ma ke i nto l ocal groundwaters i f  

sp i l t  s ho u l d a l so be rel ati vel y i ns i gnfi cant . 
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Further  d i s c u s s i on o f  a l l o f  these potent i a l i mpacts and the 

factors affec t i ng the i r s i gn i f i cance i s  p rese nted i n  Appe nd i x  J .  

3 .  M i t i gat i on 

A number of  m i t i gati o n  meas ure s  are c u rre nt ly  l i s ted as part of the 

p roj ect p l an s .  Construc t i on  meas u re s  i nc l ude the emp l oyment o f  sedi ment 

control  meas u re s , parti c u l a r l y  i n  areas where p roject  fac i l i t i es i mp i nge 

on  natural waterways , and construct i o n tec h n i ques  that conse rve wate r .  

S i m i l a r l y , as part  of  norma l p roject operat i ons , i t  has been  p roposed 

that a l l maj or  p rojec t  fac i l i t i es ( tank  sett i ngs a nd LACT and gas p ro

ces s i ng u n i ts )  be s urro u n ded wi th earthen berms to conta i n  runoff  waters . 

These  berms wo u l d a l so  be u sed  as an o i l and gas l i q u i d  s p i l l  contro l  

meas u re .  Other p roposed operat i onal  p roced u re s  that wou l d  he l p  to 

m i n i m i ze the i mpact of  s p i l l s  on  l ocal  water res o u rces i nc l ude con

t i n u i ng test and mai ntenance p rograms for a l l fac i l i ty e q u i pment and a 

sp i l l  conti nge ncy p l an that wo u l d  p rov i de for qu i c k respon s e  to , and 

c l eanup  of , any s p i l l  s hou l d  i t  occ u r .  

E .  B i o l og i ca l  Re s o u rc e s  

1 .  Vegetati o n  

The pr i mary i mpacts of  i ncreased o i l p roducti o n  a t  N P R- 1  wou l d  be 

di rect removal  and de s truct i o n of  vegetat i on d u r i ng dr i l l i ng and new 

construct i o n  operat i ons , and reducti on and degradat i o n of  vegetat i o na l 

hab i tat i n  the l o ng term . Two pop u l at i ons  of  the cotton e r i ogon um  

( Eri ogo num go s sypi num)  may a l so  be damaged or  k i l l ed ( th i s  spec i e s i s  

i nc l uded i n  the Cal i forn i a  Nati ve P l ant Soc i ety ' s i nventory of very rare 

and rare and e ndangered spec i es -- Powe l l ,  1974 ) . 

The two pop u l at i ons  of  the cotto n er i ogonum are l ocated i n  N 1/2 

Sec t i o n  31 T30S R24E and N 1/2 SW 1/4 Secti o n  7 T31S R24E and , i f  they 

have not yet been e l i m i nated , are l i ke l y to be removed by d r i l l i ng 

ope rat i o n s  u n l e s s  caut i o n i s  exe rc i s ed i n  se l ecti ng we l l  s i tes . 

I V-25 



Vegetat ional  habi tat i s  i ni ti a l ly removed whenever a s i te i s  pre

pared for dri l l i ng an expl oratory or  produc ing oi l wel l .  A roughly 
rectangu l ar port ion  of l and compri s i ng approximately two acres i s  

excava ted , f i l l ed ,  and graded unti l l evel . Th i s  operati on  ki l l s  a l l 

the vegetation  on  the dri l l i ng s i te .  The 35 1  new wel l s  requ i red to 

comp l ete the devel opment program requi re approx ima tely  702 acres . 

After the dri l l i ng operations  are compl eted at most s i tes , the l and  
is  recontoured to  approximate i ts ori g i na l  topography .  Whe re thi s i s  

done , vegetat ion can potent i a l l y  col on i ze the d i s turbed soi l . Whether 
thi s occurs natura l ly depends on  a number of factors , i ncl udi ng the 

amount of ra i nfal l ,  t ime of year ,  s l o pe and aspect of the recontoured 

l and , and exposure to cont i n ued d i sturbance by peop l e a nd wi nd . Some 

o l der areas whi ch are espec i a l ly  prone to eros i on do not appear to be 
recoveri ng at a l l . Attempts have been made to arti f ic i a l ly revegetate 

the c l eared l and , but have rarely been successful (W i l l i ams Brothers 
Engi neeri ng Co . ,  Memoranda 726 . 570 and G0- 144 , 1975 ) .  

U l t imately ,  the on ly  area that i s  ma i nta i ned i n  an unvegetated 
state i s  a roughly c i rcu l ar zone , approximately 65 feet i n  d i ameter , 
around the wel l .  Thi s compri ses 26 . 7  acres for the 35 1  wel l s  to 

compl ete the devel opment program . 

The total l and area di rectl y di sturbed by wel l -dri l l i ng wi l l  be 
702 acres , or  1 . 5 percent of the area of the Reserve . W i th t ime , most 
of thi s wi l l  part ia l ly recover , s o  that a m i n ima l  

p l ant habi tat wi l l  be ma i nta i ned vegetati o n-free . 

restored hab i tat , however ,  wi l l  not be equ i val ent 

area of the potenti a l  

The val ue o f  thi s 

to that of the 

ori g i na l  vegetati onal  commun i ti e s .  The effects of d i s turbance in as 

ar id  a reg i on as the E l k H i l l s wi l l  pers i s t  for a l ong time , pos s i bly 

beyond the l i fetime of the o i l  wel l s )  espec ia l ly i n  areas where eros i on 

can occur .  

J V-26 



Other di rect remova l of vegetation  wi l l  res u l t from constructi on of 

p i pe l i nes (a maximum of 1 00 acres ) ,  two gas process i ng pl ants ( 1 0  acres ) ,  

access roads  ( 240 acres s i nce s tartup ; 1 40 acres after September 30 ,  1978 ) , 

support bui l di ngs ( 0 . 9  acre ) , and construct ion s ta g i ng areas ( 29 acres ) .  
There wi l l  a l so be an  i ndetermi nate number of tank  sett i ngs , req u i r i ng 

0 . 5 acre each . These d i sturbances tota l l es s  than . l percent of the 

Reserve l and area . 

Other impacts are a l so caused by o i l  deve l opment at E l k H i l l s .  

Earthwork di srupts the dra i nage character i st i cs of the hi l l s i des re
su l t i ng i n  substant ia l  gu l ly ing on s l opes bel ow roads and wel l s i tes i n  

many l ocations . Thi s proces s removes to pso i l  from eros i on-prone areas 

and pl aces i t  in al l uv ia l or  stream-bottom depos i ts .  A quanti tat i ve 
estimate of the percent reduction  i n  vegetati ve cover i s  beyond the 
scope of thi s study .  However , f ie l d survey observations reveal ed many 

ex i sti ng eroded s l opes supported as  l i ttl e as hal f of the i r  potent ia l  
cover . Moreover , the areas affected are as  l arge a s  the area normal l y  
c l eared for dri l l i ng .  Thi s extensi ve eros ion  and consequent l o ng-term 

reduct ion of vegetationa l  potenti a l consti tutes the most important 

ecosys tem-l evel impact on  NPR-1 . 

Several  add i t ional  impacts , al l l es s  exten s i ve than the a bove , may 
be expected . The new wel l s  wi l l  add the i r  burden of spi l l ed o i l  and 

l i qu i d wastes to the two cl as s I I - 1  d i s posa l  si tes and the runoff 

s umps throug hout the reserve . These mater i a l s must be cons i dered de

s truct i ve to vegetat ion , even though most of them are pro bably  i nnocuous 

i n  the l o ng term . A l so ,  add i ti onal  dammi ng of gu l l i es , if requ i red 
wou l d affect the vegetat i on both above and bel ow the dams . 

I n  summary , the bas i c  ecosystem funct ion  of  the N PR-1 vegetat i on 

wou l d  not be destroyed by i ncreased production  devel opment . However ,  
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the vegetati ona l  habi tat wi l l  be degraded , and some erosi on-prone areas 

may never recover . 

2 .  Wi l d l i fe 

The i ncrea sed deve l opment at  NPR- 1 wi l l  have a number of effects 

upon  res i dent wi l dl i fe .  The wel l si tes , fi l l  banks , and other earth
works i ntroduce heterogenei ty i nto the env i ronment and provi de soft 
ground that may be expl o i ted by d i gg i ng or burrowi ng an ima l s .  However , 

the vegetati o n ,  whi ch  i s  the food resource of a l l an ima l s o n  the re

serve , wi l l  be reduced . S i nce the l imi ti ng resource i n  thi s ari d reg i on  
i s  not space for burrowi ng or  nest i ng b ut  foo d ,  i t  fo l l ows that the 

q ual i ty of the wi l dl i fe habi tat on  the reserve a l so wi l l  be reduced . I f  
a n d  when  the vegetati on recovers , so wi l l  the wi l dl i fe .  

A number of factors combi ne to mi ti gate thi s i mpact o n  res i dent 

an imal s .  F i rst ,  not a l l o f  the wel l s  are dri l l ed a t  the same t i me .  

S i nce an ima l s are mobi l e , they can move from an area under construct i on 
to an area where constructi on i s  compl ete . Nonethe l es s ,  the food re

sources on  compl eted wel l s i tes do not recover as  fast  as new wel l s  are 
dri l l ed ,  so a net overa l l reducti on of habi tat qual i ty resu l ts .  I n  

a dd i ti on ,  to the extent that areas adj acent to d i s trubed areas may 

a l ready be i nhabi ted , d i s p l aced fauna cou l d  upset l ocal  eco l o g i cal  

bal ances . 

A more i mportant mi ti gati ng factor i s  that the production  wi l l  be 

i ncreased i n  the h i l l s ,  whi c h  currently consti tute the l ea st  val uab l e 

habi tat on  the reserve .  The vi rtual l y  untouched fl atl and i n  the Buena 
Vi sta Val l ey and to the north of the E l k H i l l s wi l l  on ly  be di sturbed 
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mi n imal l y ,  thus prov i d i ng a l a rge area that i s  more va l uabl e to nat i ve 

w i l d l i fe than  an equ i val ent area of smal l ,  di sconnected patches of 
nati ve habi tat ,  i nterspersed wi th human deve l o pment .  

The di stri but ion  of proposed new construct i on wi l l  a l s o  l essen the 

potenti al for damage to the two popu l ati ons of res i dent rare and endan

gered an imal spec i es .  Both the San  Joaqu i n  ki t fox and the bl unt-nosed 
l eopard l i zard preferent ia l l y i nhabi t the fl atl ands of the Reserve , 
a l though they have been s i g hted i n  ravi nes and gu l l i es that extend i nto 

the hi l l s .  Mo st deve lopments wi l l  not affect them . However,  i f  i nten
s i ve dri l l i ng for bracki sh  wel l s  is i ncl uded in production deve l opment ,  

these wel l s  woul d most l i kely be l ocated off of the hi l l s ,  wi thi n the 
prime ki t fox and l eopard l i zard habi ta t .  The popu l ations  of these 

an imal s cou l d then  be reduced as the food and s hel ter were el imi nated . 

The proposed ra i l road spur and el ectric  power substati ons cou l d have 

s i m i l ar effects . 

Road ki l l s  can be expected to i ncrease wi th traffi c associ ated wi th 

both susta i ned i ncrea se i n  o i l production and the temporary needs of 
construction  acti v i t ies . Al though thi s may appear  a neg l i g i b l e  i mpact , 

Morrel l ( 1 97 5 )  found that 1 28 of 152  reported ki t fox morta l i ties  i n  the 

wests i de were attri butabl e to roadki l l . Thi s fi gure may be somewhat 

h i gh , however , and it is not cl ea r  that i t  wou l d  apply in N PR- 1 .  

Some bur ia l  of burrows and destructi on of i nd iv i dual an imal s i s  

i nevi tabl e during construct ion . Impacts �f thi s nature wi l l  v i rtual l y  

cea se once a l l new co nstruction  has been compl eted . The ki t fox i s  
currentl y protected from th i s  type o f  impact by i nspection for act i ve 
dens of a l l proposed dri l l i ng s i tes prior to s i te preparati o n .  

I V-29  



A fi nal , l ocal impact on res i dent wi l d l i fe wi l l  be i ncreased l evel s 

of no i se .  The greates t no i se l evel s associ ated with i ncreased produc

t ion occur duri ng  dri l l i ng .  Th i s  source wi l l  be el im inated wi th the 

comp l eti on of al l p roduction  and i nject i on wel l s . The Nati onal Research 

Counc i l  ( 1 977 ) has recommended that the area of d i s turbance to wi l d l i fe 

can be cons i dered the same as that fo r humans ( see Section I V . C ) . 

Howeve r ,  the res ponse of wi l d l i fe to no i se probably va ri es wi dely  from 

spec i es to spec i es .  No i se  probably most  seri ous l y  affects predators 

that rely  on heari ng  to l ocate prey .  

The above impacts app ly  only to res i dent wi l dl i fe .  Mi gratory bi rd 

s pec i es may avo i d  the Reserve to some extend duri ng  cons truction ,  but 

th i s  effect wi l l  have no l ong-term eco l og ical  consequences . Some homo

ph i l  ic spec i es l i ke house m ice , house sparrows , and starl i ngs may i n 

crease m i n imal l y ,  b ut  the essent ia l ly i ntact i ndi genous fauna , th rough 

competi tion  and predati on , wi l l  p revent thei r popu l ations from i ncreas

i ng exces s i ve ly .  

3 .  M i t i gation 

Impacts on vegetat ion and wi l dl i fe wi l l  be m it i gated by comp l i ance 

wi th the Mas ter Wi l dl i fe Management Pl an for the E l k H i l l s  Naval  Petro

l eum Reserve No . 1 ( Appendix  L of the draft E IS ) . In  add i t i on , DOE i s  

conducti ng a b i o l o g i cal s urvey to devel op m it i gat ion measures for the 

affected endangered spec i es and has recently i n i ti ated consul tation  

w ith the U . S .  F i sh  an d Wi l dl i fe Servi ce as  requ i red by Section 7 of the 

Endangered Spec i es Act . 
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The i n i ti a l  pha se of the b io l ogi ca l survey i nvo l ves gatheri ng f ie l d 

data on species dens i ty and habi tat and i s  es senti a l ly compl ete .  Phase 

two of the survey , whi ch is schedul ed to beg i n  in September 1 979 , wi l l  

provi de the bi ol og i ca l  i n formati on necessary for the determi nati ons to 

be made purs uant to Secti on 7 .  I n  add i ti on , phase two of the survey 

wi l l  i nvol ve the preparati on of  a speci fi c p l an to mi ti gate impacts on 

the endangered speci es and thei r habi tats . 

F .  Cu l tural  Resources 

The on ly  known cul tural  resources wh i ch cou l d  potenti al ly  be 

impacted are four archaeo l og i ca l  s i tes l ocated wi th i n the genera l cor

ri dor of the gas l i qu i ds p i pel i ne sys tem to Taft . An addi ti onal 

cul tural  resources s urvey is bei ng done wi th these archaeo l ogi ca l  

s i tes i n  mi nd and a l l attempts wi l l  b e  made to  avo i d  them . I t  i s  

h i gh ly  probabl e that a p i pel i ne sys tem through th i s  area can be 

devel oped wi thout d i s turbi ng the envi ronment of the defi ned resources . 
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G .  Land Use  

The primary impact of the deve l opment of NPR-1  on  reg i onal l and use 

wi l l  be the convers i on  of unused l a nd to oi l producti on uses . Th i s  

devel opment o f  petrol eum resources wou l d  be coming  a t  a t ime when , 

accord i ng to Kern County ' s  1972 Open Space and Conservation  El emen t ,  
petrol eum production  was expected to d imi n i s h  i n  Kern County .  Thi s 

Genera l P l an El ement projects that by 1990 most of the o i l fiel ds i n  
Kern County wi l l  cl ose  down unl ess new di scover i es are made , and the 

three l argest o i l  f ie l ds -- Kern R i ver , M i dway-Sunset , and South Bel ri dge 

w i l l  approach the fi nal stages of product i on . Thus , the producti on of 

o i l at NPR-1  wi l l resul t in a boost to petro l eum-rel ated i ndustries and 

a sh ift  i n  the l ocat ion  of the major crude oi l producti on in the county 
to NPR- 1 .  

1 .  Con struct i on Impacts 

Many of the effects of constructi on  of the support faci l i ti e s  and 

dri l l i ng of new wel l s  can be more accuratel y descri bed as  i mpacts on 

traffi c ,  a i r  qual i ty ,  economics , vi sual  qua l i ty ,  and no i s e .  These 
potentia l  impacts are di scussed in thi s  report in the appropri ate sec

tions . 

2 .  Operation  Impacts 

The use of l ands at NPR- 1 wi l l  have no effect on the present or 

future uses of nei ghbori ng l ands , al though the economic  act i v i ty at E l k 

H i l l s  may i nd i rectly  l ead  to minor conmerc i a l  · or i ndu stri al  devel opment 

( thus , commerc ia l  or i ndustria l  use of l and ) i n  the l ocal area . 

Construct i on and use of a rai l road spur i n  S ect i on 200 ( east  of  

Taft w i l l  resu l t  i n  a change in  l and use  al ong the ra i l road ri g ht-of -way . 
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The l and  crossed by the rai l road spur  i ncl udes agri cu l tura l  fi e l ds  and 
o i l  f ie l ds . The tota l i mpact on  l and use wi l l  be s l i ght . 

3 .  Mi t i gation  Measures 

Any devel opment fostered by the economic  act iv i ty at NPR-1  wi l l  be 
subj ect to pl ann i ng po l i c i es and ordi nances of the C i ty or County govern
ments wi th j ur i sdi ct ion  over that area . I n  add i ti on ,  any major  i ndus
tri a l  devel o pment wi th potent i a l l y  s i g n i f i cant l and-use or  envi ronmental 
i mpacts wou l d  come u nder the prov i s i ons  of the Cal i forn i a  Envi ronmental 
Qual i ty Act . Thu s , there now exi sts  an  operati ona l structure to i dent i fy 
and m i n im i ze l and-u se impacts from such  devel opment . 

H .  Soci oeconom ics  

1 .  Emp l oyment and  Trade 

Impacts on empl oyment and trade wi l l  der i ve from both the construc

tion  and operations  phases of the proposed proj ect . S i nce each phase 

produces impacts d i s t i nct i n  both magn i tude and durati on , the fol l owi ng 
d i scuss i ons i nd i v i dual l y  address the empl oyment and trade i mpl i cat i ons 
of each . 

a .  Construct i on 

The proposed proj ect i nvol ves 14  separate constructi on  e l e

ments phased over a 32-month peri od . The l abor req u i rements of each 
proj ect el ement are not now prec i sely known . The best ava i l abl e i nd i 

cator  of proj ect empl oyment i s  the current schedul e  o f  construct i on 
expendi tures . Tabl e 4-2 shows proj ected expendi tures by el ement and 
broadl y i nterprets the i r  l abor-force imp l i cati ons . As shown , the el e
ments wi l l  have wi dely  varyi ng l a bor i mpl i cati ons -- rang i ng  from only 

13  men per day to nea rly 300 . 
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T a b l e 4 - 2  

SCHEDULE 0 F  CDNSTRUC T I O �  EXPE�D I T U R E S  .vm 
nF !MPL I ED E�IPL0Y'1ENT 

PROJ ECTED E X PE N D . ��EN 
PROJ ECT · coNSTRUCT I ON WORK P E R  
ELEMENT PER IOD HIT ERVAL E X P END ITU RE DAY PER 

( $0 0 0 )  
( $000 ) 

COMST . DAY* 

0 Gas P l a n t  # 1  3/78 - 6/7 9  450 days 26 , 200 5 8 .  22 1 3 1 

@ Gas Pl ant 12 1 1  /78 - 1 /8() 420 da.vs 1 4 ,800 35 . 24 79 

z Gas Co 1 1  ecti  o n  4/79 - 8/80 1 7  mon t h s  5 1  , 2 00 1 00 . 3 9 226 

z Ga s I n j ec t i o n  3 / 7 8  - 1 /80 22 mon t h s  31 , 300 47 . 42 1 07 

z O i l  Col l ect i o n 6/77 - 8/80 39 mon t h s  54 , l 00 46 . 24 1 04 

( 4  mos .  down ) 

** Water I nj e c t i o n  1 1 /7 9  - 1 2/81 26 mon t h s  26 , 800 34 . 36 7 7  

z E l ec t r i c a l  1 /79 - 3/80 1 5  mon t h s  1 5 , 000 33 . 33  7 5  

z C a t hod i c  Protec t i on 2/79 - 9/79 21 0 days 8 , 600 1 5 .  78 36 

l 0/79 - 5/80 240 days 

z Ha ter Sys tern 4/79 - 1 0/ 7 9  7 mon t h s  3 , 600 1 7  . 1 4  39 

x Roads 1 0/78 - 1 0/79 12  mo n t h s  3 , 500 9 . 72 22 

+ Supnort Bu i l d i n qs 2/77 - 9/77 8 mon t h s  5 ,400 1 1 . 25 25 

5/79 - 1 2/ 7 9  8 mo nths 

LACT Sys tems 1 2/ 78 - 7 / 7 9  8 l'Kl n t h s  3 , 800 1 5 . 83 36 

@ Compre s s i o n  P l a n t  4 / 7 8  - 1 2/78 2 70 days 21  ,800 8 0 .  74 1 82 

# Rai l road Spur & 
6/ 79 - 4/80 1 1  mo nths 23 , 700 71 . 8 2  1 62 Load i n g  

* L a bo r  e s t i mate i s  based on c u rrent l abor -- exoend i tu r e  rel a t i o n s h i n s . T h u s  oroj ect founda t i o n work 
has s hown a 54 perc ent l abor comoo nent and a n  average cos t per worker of $240 per da.v. 

Sources : URS Company , 1 978 
Off i cer in C ha rqe of Construct i o n , E l k H i l l s ,  

Proj ect Sc hed u l e ,  1 978 
NPR- 1 ,  Budget E s t imates , 1 97 7 .  

Code for Loc a t i on o f  Project E l ements W i t h i n  Reserve Sec t i on s : 

@ 35R 

# 20D 

+ 3 5R and 36R 

1 8G 

** 2G , 3 G ,  a nd 24Z 

x Ha i n  Roa ds wi t h i n  Res erve ( See : Fi gure 1 -8 )  

z Located Throughout NPR - 1  and Many Loca t i on s  Yet to be E s t a b l i s hed . 
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I n  orde r to assess  the cumu l at i ve effect of these  projec t  

effort s , F i gure 4- 1 was prepared .  C l ear l y , t h e  heav i e s t  emp l oyment 

e ffect can be expected between m i d- 1978 and l ate 1979 . Dur i ng that 

i nterv a l , the  cumu l at i ve project construct i on wor k  force wi l l  exceed 

1 , 000 . 

Tab l e 4- 3 s ummari zes the average dai l y  emp l oyme nt that may be 

expected to der i ve f rom the p roject by month under two part i c i pati on- rate 

as s umpt i o n s .  The re s u l t i ng est i mate-pa i rs may be ass umed to effect i ve l y  

brac ket the eventual  l abor real i t i e s .  The tab l e prov i de s  two frames of 

reference by wh i c h to cons i der  these  est i mate s :  f i rs t , i t  s hows the 

we i ght of the l abor req u i reme nt as a proport i o n of  tota l Standard Metro

p o l i tan Stati st i cal  Area ( SMSA)  con struct i on emp l oyme nt ; then , i t  rel ates 

the req u i rements to c u rrent l eve l s  of  construct i on  unemp l oyment . By 

e i ther meas ure , the proposed project wi l l  have a substant i a l emp l oyment 

effect o n  the reg i onal  l abor market from August 1978 unt i l September  

1979 . 

That the project wi l l  substant i a l l y  affect con struct i on emp l oy

ment i s  unden i ab l e ;  the des i rab i l i ty of these effects i s  l es s  obv i ou s .  

Several  h i g h l y  s ubjecti ve v a l ue a s s umpt i on s  must  b e  made i n  

order to qua l i fy these  l abor  est i mates . 

( 1 )  F u l l emp l oyment i s  des i rab l e :  

( a )  when emp l oyment i s  permanent , or 

( b )  when commun i ty i nf rastructure i s  not bur

dened by i n- m i grant s .  

( 2 )  Secondary and tert i ary emp l oyme nt ( i n  s upport o f  

construc t i o n  l abor)  i s  des i rab l e o n l y :  

( a )  when source o f  s upport ( c o n struct i on l abor)  

is  permane nt , or  
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< I w (J"1 

E l ement Descri ption Average Da i l y Workers by Project E l ement 

R . R .  Spur & Loadi ng �-- 179---1 

Compre s s i o n  P l a n t  �265-i 
LACT Systems 

Support B l dgs . 

Roads 

Water System 

Ca tho d i e  Protec . 

E l ectrical I Water I nj e c t i on >----- 1 3 1-----1 

' 01 1 Col l ec t i on 

Gas I njection 

Gas Co l l e c t i on 

Gas Plant #2 1------ 144------

Ga s P l a n t  n f--�-�--- 1 1 2 ���--�--1 

Month 2 3 4 5 6 7 8 9 10 1 1  12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 1 1  12 
Year 1978 1979 1980 

Source URS Company 1 978.  

Fi gure 4-1 . Schedu l e  of Construction  Labor Use 



T a b l e 4 - 3  

E X P E CTE D DA I LY CONSTRUC T I ON EMP LOYMEN T  

P e r c e n t  E s t i ma t e d  P e r c e n t  E > t i ma t e d  
Ave r;:iqe O a i l v  o f  SMSA C on � t r . o f  SMSA C o n s � r .  
P rc i e c t  Wo r � fo r c e  " L a b o r  F o r c e " U n e m['. l ovrne n t  � 

H 1 gn R a n g e - L o·..i R a ng e - ."1 1 g n  LOW rl l gh Lm-1 

1978 
Mo 1 

2 
3 1 12 7 3  3 0 24 1 6  � 

4 3 7 7  244 9 6 82 53 
5 3 7 7  2 4 4  9 6 82 53 
6 4 2 7  2 7 7  1 0  6 9 3  6 0  
7 1 6 2  1 2 5  4 2 3 5  2 3  
8 84 3 546 20 13 184 * 1 1 9  
9 1 . 13 6  7 3 6  2 6  1 7  248 • 1 6 1  

1 0  1 . 1 0 5  7 16 26 17  241 * 1 5 6  
1 1  1 .  .249 810 2 9  1 9 2 7 3  * 1 7 7  
1 2  1 . 249 8 1 0  2 9  1 9  2 7 3  * 1 7 7  

1 9 7 9  
1 1 .  3 9 3  9 0 3  3 2  2 1  304 * 1 9 7  
2 1 , 592 1 , 0 3 2  3 7  2 4  3 4 8  . 

2 2 5  
3 1 . 6 35 1 , 0 6 0  3 8  25 357 * 2 3 1  
4 1 . 63 5 1 , 06 0  3 8  25 3 5 7  * 2 3 1  
5 1 .  5 7 3  1 , 02 0  37  24 343 * 2 2 3  
6 1 .  5 7 3  1 , 02 0  3 7  2 4  3 4 3  * 2 2 3  
7 1 , 5 7 3  1 , 02 0  3 7  2 4  3 4 3  * 2 2 3  
8 1 .  230 8 3 0 3 0  1 9  2 7 9  * 1 8 1  
9 1 , 022 662 24 1 5  223 * 145 

10 209 135 5 3 46 29 
11  209 135 5 3 46 29 
1 2  1 6 6  108 4 3 36 24 

1980 
1 166 1 0 8  4 3 36 24 
2 1 3 1  85 3 2 29 19 
3 1 3 1  85 3 2 29 1 9  
4 1 3 1  8 5  3 2 2 9  1 9  
5 1 3 1  8 5  3 2 2 9  1 9  
6 1 3 1  8 5  3 2 29  1 9  
7 1 3 1  8 5  3 2 29 1 9  
8 13 1 85 3 2 29 19  
9 1 3 1  8 5  3 2 29 1 9  

1 0  1 3 1  8 5  3 2 2 9  1 9  
1 1  
12 

*Pe r i od o f  p ro b a b l e  l ab o r  de f i c i t . 

S o u rc e :  URS  Company , 1 9 7 8  �B a s e d  o n  54 p e r c e n t  l ab o r  c ompo n e n t  o f  t o t a l  c o n s t r uc t i o n c o s t .  

3 B a s e d  o n  3 5  p e r c e n t  l ab o r  comp o n e n t  o f  to t a l  c o n s t ruc t i o n c o s t .  

4
U s i ng 4 , 3 00 a s  SMSA c o n s t r uc t i o n  l ab o r  e s t i ma te .  
Us i n g 458 a s  SMSA c o n s t r uc t i o n  un emp l oyme n t  e s t i ma t e .  
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( b )  when exi st i ng s u rp l us l abor  

i s  used .  

G i ve n  these va l ue j udgments , the  proposed  p roject w i l l  affo rd 

the fo l l ow i ng bene f i ts : 

( 1 )  E s s e nt i a l l y  f u l l emp l oyme nt for reg i ona l  construct i on 

l abor  ove r the p roject ' s  m i d range , August 1978 to Sep

tember 1979 s o  l ong a s  no add i t i onal  b u rdens  w i l l  be 

p l aced o n  the reg i ona l  i nfra structure , 

( 2 )  Maj o r  i nject i on s  of  con struct i o n  l abor  dol l ars i nto 

secondary and te rt i ary enterp r i s e s  wou l d  enab l e  use  o f  

s u rp l us cap i ta l  a n d  wou l d  prov i de opportu n i t i es t o  emp l oy 

otherwi s e  u nemp l oye d  serv i ce sector wo rkers over  the  

project ' s  m i drange i s  substant i a l  - - 1 , 000 to 2 , 000  

secondary and terti ary workers c ou l d  be  returned to the  

reg i on ' s  l ab o r  ro l l s .  

The fo l l owi n g  adverse effects cannot be p red i cted . Rather , 

they s h ou l d  be cons i de red potent i a l  emp l oyment l i ab i l i t i e s  o f  the pro

j e c t :  

( 1 )  T h e  p ropos e d  project w i l l  act a s  a maj o r  l abor  attrac

tor -- a s t i mu l us to reg i ona l  comm i tt i ng or  i n- m i grat i o n .  

A t  i ts pea k ,  the project w i l l  requ i re a l most  four t i me s  

t h e  current l ev e l  of  SMSA s u rp l us c on struct i on l ab o r ,  far 

more i n  secondary and te rt i ary l abor  markets . Pote nt i a l  

i n- m i grants wi l l  b u rden the var i ous  s upport systems o f  

the reg i o n  - - they w i l l  encourage i n frastructure expan

s i on .  U nfortunate l y ,  the i n- m i grants and the expanded 

s upport systems may outs tay the i r  sourc e  o f  s upport.  The 

res u l t  may be  h i gher  far- term unemp l oyment , overexte nded 

s upport sys tems , and  l ong-te rm f i sca l  b urde n .  
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( 2 )  As  a maj or i nj ector of new revenue to the regi on , the  

p roposed project may i ndi rect ly  s t i mu l ate the deve l opment 

of new commerc i a l e nterpr i se -- l ong- term cap i ta l  comm i t

ments to opportuni t i e s  of  o n l y  s hort- term s upport . A 

ras h of  bus i nes s  fai l ures  may fo l l ow the  project 1 s  com-

p l eti o n .  

b .  Operat i on 

Project operati on  wi l l  prov i de l o ng-term s upport for about 

800 workers . The project 1 s  ope rati ng wo rk force wi l l  be d i v i ded betwee n  

three tas k areas  as  fol l ows : 

( 1 )  Gas P l ant Wo r k  Force : each  p l ant wi l l  req u i re 70 emp l oy

ees  per day ( 3  s h i ft s )  3 p l ants x 70 = 210 dai l y  emp l oyees  

(2)  New Adm i n i s trat i on B u i l d i ng :  150  emp l oyees  pe r day 

( 1  s h i ft )  

( 3 )  O l d  Off i ce and Garage : 180 emp l oyees  ( 3  s h i fts ) .  

Thus , the total pr i mary operat i ng emp l oyment wi l l  be 540 . 

Secondary emp l oyment i n  the form of  var i o u s  vendor and serv i ce 

personne l  wi l l  amount  to about 300 per day . 

The qual i ty of  these emp l oyment e ffects i s  bene f i c i a l . The 

l abor s upport i s  substant i a l  and wi l l  be l ong- l i ved . Re s i dual  l ev e l s of  

constructi on- re l ated unemp l oyment wi l l  be m i t i gated by the l ong- term 

s upport opportun i ty of  project operat i on .  

c .  M i t i gati o n  

County a n d  mun i c i pa l  dec i s i on-ma kers  s ho u l d be aware of  the 

econom i c s t i mu l at i o n  wh i ch the p roj ect wi l l  de l i ve r .  They s ho u l d recog

n i ze the potent i a l s i nherent i n  s u c h  st i m u l ati on  -- econom i c  growt h , 
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reduced unempl oyment,  f i scal  effi ciency .  They shoul d al so recogni ze the 

ri sks : spuri ous stimu l ati on from constructi on spend i ng , poor ly  
su pported wor ker i n-mi g rati on ,  an  over-burdened infrastructure ,  and  a 

l a ck  of tax base from government acti v i ties . 

Government dec i s i on-ma kers cou l d  then emp l oy the i r permi t ,  

l i cens i ng ,  zon i ng , and other regu l atory proces ses to deter i nvestments 
from ei ther the pri vate or publ i c  sectors that are not based on l ong
term proj ect support . Further, s uch deci s i on-makers cou l d  en sure that 

s ubcontracts prov i de for maximum empl oyment of l oca l surpl u s  l a bor and 

mi n imum burden on mun ic i pal  and county i nfrastructure . 

Cooperative i nter-goverrunenta l efforts are needed by federa l ,  
state , and l oca l governments to deal  wi th the soc i o-economic  impacts . 

These efforts sho u l d  be di rected toward two obj ect i ves : ( 1 ) to prov ide 
the i nfrastructure necessary to su pport growth ( schoo l s ,  roads , sewers , 
water supp ly ;  and ( 2 )  to pl an for sound ba l anced growth whi ch wi l l  susta i n  
the area econom i cal ly when o i l  producti on be g i n s  to dec l i ne .  P l ann ing for 
econom i c  di vers i fi cati on shou l d be i n i t i ated now to dea l wi th  thi s i s sue . 

The Kern County Counc i l of Governments wou l d  a ppear to be a l og i ca l  veh i c l e  

for such  p l ann i ng because i t  i s  a n  i ntermed i ary between l oca l government and 

the federal and sta te l evel s and serves as  a reg ional  c l ear i nghouse for 
federa l grant programs . 

2 .  Popu l at ion 

a .  Constructi on-Rel ated 

Al though substanti al empl oyment st imu l ati on wi l l  resu l t from 
the proposed proj ect, worker i n-mi gration cannot be predi cted . The 

broader popu l ati on consequences are , s imi l arl y ,  pos s i b l e  but not pre

d i ctab l e proj ect outcomes . 

b .  Operat i ons -Rel ated 

The proj ect wi l l  s upport 850 empl oyees d i rectly or i nd i rectly .  
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I t  i s  safe to assume that some worke r  i n -m igrati on wi l l  der i ve from thi s 

s upport . 

Whi l e  i n-mi g rati on cannot be predi cted , i f  i t  i s  a s sumed that 
ha l f  of the opera t i ng emp l oyment can be devel oped from wi thi n the SMSA ' s 
exi st i ng l abor force , then approximately 400 i nm igrants wi l l  generate 

from the proj ect . G iven a househol d average of 2 . 8  ( from popu l ation  
stat i stics  for the Bakersf ie l d area } , u s ing  the above a ss umpt i on about 
1 , 100 persons wi l l  be added to the reg i on ' s  exi st i ng popu l at ion . The 

i ncrease wou l d be 0 . 3 of 1 percent .  

3 .  Hous i ng 

a .  Constructi on-Rel ated 

Wi thi n the Ba kersfie l d metropo l i tan a rea , a l mo st 4 , 000 housi ng 

u n i ts are i dent if ied as  vacant and avai l abl e .  S i nce the max imum s hort

term hous i ng need for constructi on worker  she l ter wi l l  only s l i ghtly 
exceed 1 , 000 ( a s sum i ng proj ect empl oyment of exi st i ng s urp l us construc

t i on l a bor ) , no adverse hous i ng impacts are ant ic i pated . 

b .  Operati on-Rel ated 

The proj ect ' s  o perati ng work  force wi l l  requ i re onl y 400 to 

500 hous i ng uni ts ( a s sum i ng , once aga i n , emp l oyment of exi st i ng surp l us  
l abor ) . The effect of th is  requ i rement wi l l  be benef ic i a l  to  the reg i on ' s  
hous i ng stock  by a l l ev i a ti ng exi st i ng cond i t i ons of vacancy .  

4 .  Transportati on 

a .  Reg i ona 1 

Constructi on 

Reg i ona l constructi on impacts rel ated to traffic wou l d be 

m i nor . I t  i s  assumed that over ha l f  of the construct i on force wou l d  
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l i ve i n  Ba kersfie l d and commute to the Reserve . The rema i nder wou l d  
res i de i n  ne ighbor i ng corrmun i ties . Therefore , the major traffic  i mpacts 
wou l d  be l oca l . The construct i on workers and thei r fami l i es  wou l d  use 
the reg i ona l road network for tri ps not rel ated to the Nava l Petro l eum 
Reserve , but there i s  no means to quant i fy thi s impact . The reg i ona l 
road network shou l d have no probl em handl i ng the add i t i onal burden . 

Operation  

Operation  of  the Reserve wou l d a l so have a s l i ght impact upon 
reg i ona l traffi c .  Most of the permanent work  force wou l d probably re
s i de i n  Ba kersfie l d and generate add i ti onal  traffic  i n  that c i ty and on  
the reg iona l  road network .  The major  traffi c i mpact , however , wou l d  be 
l ocal i n  nature. I n  add i t ion , up to 1 50 truck  tri ps per day wi l l  be 
generated to transport l i q u i d  petro l eum products . Mos t of thi s truck  
traffi c wi l l  be  temporary unti l compl etion of the  ra i l  s pur  in  ear ly  
1 980 . Thi s i s  d i s cu ssed further l ater in  th i s  sect ion . 

M i t igat ion 

No reg i onal m i tigation  measures  are necessary s i nce the major  
traffic  impacts wou l d  be  l ocal . 

b .  Local 

Construction 

The number of construction  workers necessary to bu i l d  the 
proposed production  faci l i ti es at NPR- 1 wou l d  be greatest in  mi d - 1 979 , 
at whi ch  time pea k traff ic  to and from the s i te i s  expected . The total 
number of  tri ps generated wou l d  range from 1 , 700 to 2 , 500 based on  an 
estimated 1 . 3 occupants per veh i c l e ( Sta te of Cal i forn i a , 1 973 ) .  Most 
of these workers wou l d be expected to l i ve wi thi n the Ci ty of Ba kers 
fie l d  whi l e  the rest wou l d  res i de i n  other nei ghbori ng communi ti es .  

G i ven these assumptions , traffic vol umes were d i stri buted on  
the l ocal hi g hway and  road network .  Thi s ana lys i s  shows that annual 
average da i ly traffi c wou l d  doub l e  over exi st ing  vol umes on  E l k H i l l s  
Road and S ky l i ne Roa d  at the entrances to NPR- 1 .  I n  parti cu l a r ,  E l k 
H i l l s  Road from Buttonwi l l ow to the reserve and S kyl i ne Road from State 
Route 1 1 9 to N PR- 1 wou l d  be most affected . S i nce most  wor kers wou l d be 
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arr iv i ng about the same t ime i n  the morn i ng and l eavi ng at the same t ime 

i n  the eveni ng , traffic  fl ow wou l d be impai red at these two l ocat ions . 

Les s severe impacts wou l d occur on  State Route 58 from Bakers

fie l d to Buttonwi l l ow and on State Route 1 1 9  from Interstate 5 to the 
North-South Access Road . Route 58 , near the j uncti on of State Route 99 , 
currentl y has a hi gh  traffic  l oad and wou l d  exper i ence further  conges

t ion  dur i ng the morn i ng and  even i ng rus h hours . 

The adverse i mpact i denti fied for construction  traff i c  wou l d  

bu i l d  gradual ly  a s  more workers are needed . I t  i s  expected that the 

work  force wou l d  pea k i n  1 97 9 ,  then taper off as  construct i on acti vi t ies  
neared comp l eti on . Therefore , the associ ated traffic impact wou l d fol 
l ow a s im i l ar pattern and be s hort-term i n  nature . 

Tabl e 4-4 shows the esti mated peak annual  average da i ly traffi c 

vol umes expected as  a resu l t  of constructi on and the a ssoci ated pea k-hour 
vol umes . The val ues s hown assume the pea k proj ected work  force and do  

not i ncl ude exi sti ng traff i c .  

Operati on 

Operation  of the proposed producti on  faci l i t i es wou l d  add 
about 1 52 trips  per day to the exi st i ng l ocal road network due to new 

empl oyees . Approxi matel y hal f of these tri ps wou l d  ori g i nate i n  

Ba kersf ie l d .  The routes peopl e wou l d  take to reach the Reserve woul d  

be s i m i l ar to that of the construct ion  workers ; that i s ,  E l k H i l l s  Road 

from Buttonwi l l ow and S kyl i ne Road from Sta te Route 1 1 9 . 

The traffi c patterns due to the new empl oyees wou l d  d i ffer 

from that of the construct ion  workers s i nce the new empl oyees wou l d  work  
i n  three shi fts . ( I t i s  assumed the constructi on workers wou l d  work  one 
1 0- hour shi ft , 6 to 7 days per wee k . ) Therefore , only a mi nor adverse 
i mpact wou l d  be expected from new empl oyee traffi c .  

Vendor personnel provi d i ng goods and serv ices wou l d average 

about 600 trips per day. Most of these tri ps wou l d  ori g i nate i n  
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Road 

E l k H i l l s  Road 

S kyl i ne Road 

State Route 1 1 9  

State Route 58 

Tab l e  4-4 

PROJECTED TRAFF IC VOLUMES DUR ING THE 
P EAK CONSTRUCT ION PERIOD  . 

(new traffic on l y ) 

Annual  
Average 

Dai l y  
Traff ic  

Location (AADT ) 

North of SR 1 1 9 500 

At Br i te Road 800 

At Reserve Road 250 

Ea st  of Du stin Acres 1 00 

At Tupman Road 875 

East L im its of Buttonwi l l ow 750 

Junct ion of Route 99 875 

Source : U RS Company , 1 978 . 
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Estimated 
Pea k Hour 

1 00 

1 60 

50 

20 

1 80 

1 50 

1 80 



Bakersf ie l d and occur throughout the day. Therefore , onl y a mi nor 
a dverse effect wou l d  be expected . 

Operat ion of the two new gas p l ants wou l d  requ i re a means to 
transport the l iq u i d  products to market . Current pl ans ca l l  for three 

product p i pel i nes to be bui l t  from the new gas p l ants to a ra i l road 

l oadi ng fac i l i ty east of Taft . From here a ra i l road spur wou l d  be bu i l t  
to connect wi th the exi st ing  Sunset Rai l road l i ne i n  Taft . 

The f i rst  of the new gas pl ants (LTS- 1 ) wou l d be comp l eted i n  
m i d- 1 979 , p r i or  to compl et i on of  the new ra i l road l oad ing faci l i ty and 
truck  traffic wou l d  be the only means of del i vering the l i q u i d  products 

unti l the ra i l road fac i l i ty becomes operat ional . The ra i l road l oadi ng  
fac i l i ty and the other new gas p l ant ( LTS-2 ) wou l d  be  compl eted early i n  
1 980,  with  the ra i l road fac i l i ty schedu l ed for comp l et i on fi rst . After 

the ra i l road l oad ing  faci l i ty becomes operat i onal , the l i q u i d  products 
wou l d  be del i vered v i a  a m i x  of tan k  trucks and ra i l road  tan k  cars , w ith  
a sea sona l vari ati on a s  i nd i cated be l ow :  

PERCENTAGE O F  TOTAL PRODUCT ION 
DEL IVERED BY VAR IOUS MEANS 

PORTION OF  
PRODUCT THE YEAR TAN K TRUCK RAILROAD TANK CAR 

Propane 1 /2 year ;  summer 20 to 25 75 to 80 

Propane 1 /2 yea r ;  wi nter 90 1 0  

Butane 1 /2 year ;  summer 20 to 25 75 to 80 

Butane 1 /2 yea r ;  wi nter 75 to 80 20 to 25  

Ga sol i ne Al l year 50 50 

Ra i l road cars for the propane and butane products wou l d  be 
32 , 1 84 ga l l on capac i ty ,  non i nsu l ated cars . Ra i l road cars for natura l  

gasol i ne wou l d  be 20 , 000 gal l on ,  i nsu l ated cars . As s umi ng  max imum 

production rate and  the max imum summertime ra i l road del i very , 32 ra i l road 

cars wou l d be requ i red per day. The ra i l road tank cars must be l eased 
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or purchased . As sum i ng that 32 cars are needed per day , and a 1 4-day 

roundtri p per car ,  approximately  448 cars wou l d  be req u i red . A swi tch i ng 

l ocomoti ve capab l e  of mov i ng tan k  cars wi th a 80-ton l oad wou l d  a l so be 

necessary .  

The capaci ty of ea ch truck wou l d  vary from 3 , 000 gal l o ns to 

9 , 000 ga l l ons . For the purposes of th i s  analys i s , i t  was ass umed that 
the average tank s i ze wou l d  be 7 , 500 gal l o ns . Department of Transporta

t i on reg u l a t i ons restrict tank capac i ty for l i quefied petro l eum products 
to approx imately 90 percent of water vo l ume capac i ty .  Therefore , each 
truck carryi ng propane and butane woul d  be fi l l ed to l es s  than capac i ty .  

Trucks carry i ng natura l  gaso l i ne are l imi ted by State o f  Ca l i forn i a  l aw 
to a tota l wei ght of 80, 000 pounds , i ncl ud i ng the carg o .  

Gi ven the ass umed tank  capac i t ies  noted and maximum product i on 

at a l l NPR- 1  gas  p l ants , there wou l d  be a wi ntertime max imum of 1 46 trucks 
needed per day , or 292 trips  per day to and from the l oad ing faci l i ty .  

The trucks woul d  b e  l oad ing o n  a 24-hour bas i s .  Therefore , the re wou l d  
be an average of 6 . 1 trucks o r  1 2 . 2  tri ps per hour . Assumi ng  that the 

l oad ing faci l i t ies can accommodate thi s truck vo l ume , there shou l d  be on ly  

a mi nor adverse effect upon  traffi c .  

Such a vol ume of truck  traffic ,  however , wou l d  rap i d l y  deteri 

orate the roads , espec i a l ly E l k  H i l l s  Road and S ky l i n e  Road . These two 

routes are currently i n  poor cond i t i on ,  but wou l d  be restored to o r i g i na l  

des i gn cond i ti ons  by l ocal i zed resurfac ing prior  to MER product i o n .  

Approximately 280 , 000 gal l ons per day o f  petro l eum l i q u i ds 
wou l d  be produced at the Chevron gas pl ant i n  McKi ttri c k .  These l i q u i ds 

primari ly  propane and gasol i ne ,  wou l d  have to be transported v ia  tank 

trucks s i nce no ra i l  serv i ce is ava i l abl e or  pl anned . Gi ven the same 
assumptions  a s  before regardi ng tank  truck s i ze ,  43 trucks per day wou l d  
be needed a t  the Chevron pl ant on a 24-hour basi s .  Thi s  wou l d  consti tute 

86 trips  per day , or 3 . 6  trips  per hou r .  The impact upon exi st i ng traffic 

vol umes wou l d  be mi nor .  
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An exi sti ng gasol i ne-only  pi pel i ne serves the Chevron pl ant , 

but i t  i s  currently  over-commi tted and cannot be used for thi s expanded 

product i on . 

Ta bl e 4-5  suITlllar i zes the total number of vehi cl es expected i f  

the proposed project were i mpl emented . 

Mi tigati on 

The adverse traffic  impacts duri ng the construct i on phase of 

the proj ect cou l d  be reduced by encourag i ng carpoo l s ,  i nsti tuti ng a bus 

servi ce , and stag ger i ng worki ng hours . These are a l l recommended measures ; 
none have been proposed . 

Tank  truck  traffi c presented i n  thi s secti on represents a 

worst-case scenari o .  I t  assumes l ess  than maximum si ze tank  trucks and 

operation  of both gas p l ants before the p i pe l i ne ra i l road spur , and 

l oadi ng faci l i ty are bui l t .  I t  i s  now pl anned that the ra i l road l oadi ng 
faci l i ty wi l l  be funct ion i ng prior to operati on of the second gas pl ant .  

Thi s woul d reduce the tan k  truck traffi c to one-hal f of that i denti fi ed 

i n  Tabl e 4- 5 .  

5 .  Publ i c  Serv i ces and Uti l i t i es 

a .  Pol i ce Servi ces 

Construct ion . There wi l l  be mi nor impacts on reg i ona l and l ocal 

po l i ce agenc ies  dur i ng construct i on of the proj ect . Some i ncrease i n  patrol s 

may be needed . 

Operation . Current securi ty meas ures at NPR-1  wi l l  conti nue 

when construct i on is  compl eted . 

The Kern County Sheri ff 1 s Department wi l l  conti nue to patrol 

the Reserve n i ghtl y .  I n  addi t i on , the production  area wi l l  be fenced . 
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Tabl e 4-5 

TOTAL N EW VEH ICLE  TRIPS  GENERATED 
BY THE PROPOSED PROJECT ABOVE CURRENT VOLUMES 

Acti v i ty 

Ga s P l ant 

Ol d Office Bu i l d i ng 
and Garage 

Vendors 

L i q u i d  Petro l eum 
Transportat ion 

At LTS Gas Pl ant 

At Chevron P l ant 

Source : URS Company , 1 978 

Tri ps per day 

Wi th Max imum 
Use of 

Ra i 1 road Spur 

1 40 

58 

600 

1 00 

86 
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W ith  Mi n imum 
Use of 

Ra i 1 road Spur 

1 40 

58 

600 

292 

86 



b .  F i re Protect i on 

Construct ion . There wi l l  be no s i gn i f i cant i mpact on  the 
county ' s  f irefi g ht i ng agenc i es from the constructi on of th i s  proj ect .  

Operati o n .  The fi re r i s ks associ ated wi th the devel opment of 

oi l and gas  at E l k H i l l s  are di scu s sed i n  Secti on I ,  Introduction and 

Proj ect Descri pt i on .  In response to thi s  i ncreased f ire ri s k  at NPR- 1 ,  
the government wi l l  be i nst i tuti ng a series  of fi re-protecti on and 
fi ref i ght i ng measures . 

Des i gn  of these measures i s  sti l l  i n  a prel imi nary stage � but 
the f i n i s hed des i g n  wi l l  expand the present fi re-water system by bri ngi ng 

the tota l fres hwater capac i ty to 1 . 6 mgd .  

Des p i te thi s i ncreased l evel o f  f i re protecti on at  NPR- 1 ,  i t  
i s  l i ke l y  that the l ocal stati ons o f  the Kern County F i re Department 

wi l l  be i nvol ved i n  more fi ref ight i ng at E l k H i l l s  i n  the future than 

they have been i n  the pas t .  The county fi re department at Taft can 
respond to a cal l at E l k H i l l s  i n  25 mi nutes . The Taft Fi re Sta t i on has 
four b i g  trucks whi ch use l i ght water and foam , and another truck whi ch 

carries  2 , 000 gal l ons of water and a foam supply .  Personnel from Taft 

s pent 3 days at NPR-1 duri ng October 1 977  f ight i ng the expl os i on -caused 

fi re . The f i re department then b i l l ed the government for thei r serv ices . 

Another agency whi c h  i s  current ly  i nvol ved i n  operat i ons at 
NPR- 1  and wi l l  cont i nue to be is the Cal i forn i a  State D i v i s i on of In
dustri a l  Safety . Th i s  state agency is  respons i b l e  for enforc i ng fi re
safety regu l at ions . The i r  j uri sd ict ion i ncl udes a l l contractors worki ng  
for the Federa l government , but  excl udes government empl oyees . The ful l 

devel opment of o i l  and gas at NPR-1 wi l l  s l i g htl y i ncrease the responsi 

bi l i ti es of thi s agency .  
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M i t i gat i o n  Meas ure s . Dur i ng constructi o n  and operat i o n  o f  the 

project , the c rew wou l d  take a l l meas ures poss i b l e  to prevent f i re s .  

The government and l oca l  f i re agenc i e s  wo u l d i nve s t i gate arrangements for 

compe nsat i on of  the l oca l  age nc i e s  for the i r  part i n  any f i re f i ghti ng 

that wou l d  be more acceptab l e  to the f i re departme nt than c urrent  b i l 

l i ng procedure s . 

c .  Educat i on  

Constructi o n .  Dur i ng project construc t i on  from m fd- 1978 to 

l ate 1980 , many construct i o n  emp l oyees  w i l l  i n- m i grate i nto Ke rn County .  

P r i nc i pa l  l ocat i o n s  w i l l  be Taft , McK i ttri c k ,  B utto nw i l l ow ,  Tupman , and 

Bakersfi e l d . At the  peak construc t i o n  peri od , i f  a l l o f  the construc

t i on  wo rkers move i nto the reg i o n  w i th the i r fami l i e s , l oc a l  s c hoo l 

d i stri cts wou l d  need to accommodate between 300  and 350 new stude nts . 

Th i s  e s t i mate i s  an  abs o l ute max i mum ; i t  i s  l i ke l y  that many o f  the 

project  emp l oyee s  w i l l  a l ready l i ve i n  the county or w i l l  move i n  fo r 

the construc t i o n  p e r i od wi thout the i r  fami l i e s . The schoo l s  have ade

quate capac i ty to hand l e the p ro jected i nc rease of s tude nts ( see 

Tab l e  N-2 , Append i x  N ) . 

Ope rati o n .  The operati on  o f  the NPR-1  produc t i o n  wi l l  re s u l t 

i n  an i ncreased s tude nt popu l at i on of  about 132 .  These students wo u l d  

probab l y  be enro l l ed i n  the schoo l d i s tr i cts l i s ted i n  Tab l e  N-2 , 

Append i x  N .  Schoo l  c apac i ti es cou l d  eas i l y accommodate t h i s  projected 

i nc rease i n  s tude nts . The o n l y  s choo l d i s tr i c t  wh i ch has  expand i ng 

enrol l me nts over the past 3 years - Taft U n i o n  H i gh Schoo l  D i s tr i c t  -

s ti l l  has  capac i ty for 103 s tude nts . 

d .  Rec reat i on 

There wi l l  be no i mpacts o n  ne i ghbor i ng recreati on l ands duE 

to the dev e l opment  of  o i l and gas at N P R- 1 .  
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e .  Water 

F re s h-water demand at N P R- 1  i s  p roj ected to ri s e  from the 

c urrent average demand of 19 , 500 barre l s per  day ( B/ D )  to 21 , 500 B/D 

dur i ng the construct i o n  peri od ; and  then to fa l l to 16 , 200 B/D dur i ng 

operat i o n .  

Construct i o n I mpact s . Water needs duri ng the c o n struct i on 

per i od wi l l  cont i nue to be  met by the We st Kern County Water D i stri ct 

wh i ch wi l l  have adeq uate s upp l i es to meet the demand at N P R- 1  wi thout � 

negat i ve i mpact o n  l oca l  water s upp l y .  The Wate r D i stri ct i s  curre n t l y  

i nvo l ved i n  an  expan s i o n  p rogram , des i gned t o  meet t h e  r i s i ng water 

demands o f  the west-county o i l i ndustry by i nc reas i ng s upp l y  by 82 , 000 B/D . 

The Water D i str i ct ant i c i pated a demand o f  30 , 000 B/D for N P R- 1  i n  

i ts ca l c u l at i o n s  for  add i t i o n a l  wate r s upp l y  needs .  The d i str i ct p l an s  

t o  c o nstruct a new we l l  a n d  p ump stat i o n  add i t i o n s . *  T h e  d i s tr i ct has  

a l s o  i nd i cated i ts w i l l i ngness  to i nc reas e  i ts water s upp l y  further i f  

necessary . ** 

Operat i o n  I mpacts . F res h-water demand , exc l ud i ng f i re p rotec

t i on water , i s  p rojected to dec l i ne at the  comp l et i o n  o f  the  construc

t i o n  peri o d .  Water  s upp l i es wi l l  cont i nue  t o  b e  adequat e .  

The l argest demand for  water duri ng the  operat i o n  o f  the 

Reserve wi l l  b e  for f i re p rotecti on .  Al though the exact quant i ty of 

water needed has  not yet been  determ i ned , several  a l ternat i v e  s o u rces  

are  b e i ng stud i ed .  These  i nc l ude the West Kern  County Water  D i str i ct , 

some other Kern County water d i str i ct , the  Getty water p i p e l i ne that 

c ro s s e s  the  Res erve , and the o n s i te s a l twater- i nject i o n  sys tem . The 

Wes t  Kern County Water D i stri ct m i ght need to u nderta ke f u rther  expan

s i on p rograms i f  they were to s upp l y  th i s  add i t i ona l  water  need .  

*Bob  Boon e , McAn l i s ,  Boone and Coo k ,  Personal  commu n i cati o n , Dec . 14 , 
1977 . 

**Dave Requa , TVA/B l ac k  and Veatch ,  Personal  commu n i cat i o n , Jan . 3 ,  1978.  
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f .  Wastewater 

Constructi on . Duri ng the construct ion  period at NPR-1  the 

wastewater d i sposa l  systems wi l l  be permanentl y  expanded . There wi l l  be 

no impacts on l ocal wastewater systems from the construct ion  act i v i ty .  

Operat ion . As di scussed i n  the I ntroduct i o n ,  a l l wastewater 

faci l i t ies  needed for o i l  and gas deve lopment at NPR-1 are currently 

provi ded or wi l l  be constructed . There wi l l  be no impact on  l ocal  

wastewater systems . 

g .  So l i d  Waste 

Construct i o n .  Waste mater ia l s generated duri ng construct i on 

acti v i ties  at o i l  f ie l ds i nc l ude dri l l i ng muds , scrap mater i a l s ,  and 

domesti c wastes ( s·ac k  l unche s ,  paper towel s ,  etc . ) .  At NPR- 1 , dri l l i ng 
muds , or  cutt i ng s , are pl aced i n  a shaker tan k  to remove sol i ds .  Then 

they a re pl aced i n  a sump near the dri l l i ng s i te .  From there they a re 

spread out  over a C l ass  I I - 1  dump i ng  s i te on NPR- 1 .  The s i te has been 
approved for th i s  use  by the Central Va l l ey Reg iona l Water Qual i ty Contro l  

Board o n  the cond i t i on that wastes were not to exceed 1 0 , 000 gal l o ns per 

day .  Ground water u nderlyi ng the s i te i s  unusabl e because of h i g h  

sal i n i ty concentrat ion . *  

Scrap mater ia l s are sol d and hau l ed away . Domest ic  wastes are 

co l l ected by the Wests i de Sani tary Company and taken to a county l and

f i l l . 

Operati o n .  So l i d  wastes generated by the conti nued operati on 

of E l k H i l l s  production  wi l l  be i dent i ca l  to those generated duri ng 

construct ion ,  except i n  s i g n i ficantly smal l er quanti tie s .  

*Cal i forn i a  Reg i onal Water Qual i ty Control Board , Central  Va l l ey Reg i on . 
Order No . 73- 1 41 . Was te D i scharge Requ i rements for Wi l l i ams  Brothers 
Eng i neeri ng Company . E l k H i l l s  ( North ) ,  Kern County .  May 28, 1 97 6 .  
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h .  Power 

Constructi on  Impacts . There wi l l  be l i ttl e or  no impact on  

l ocal  power resources and compan ies  from the constructi on of thi s proj
ect . 

Operat i on Impacts . Al though exact e l ectri cal req u i rements for 
t he proposed project cannot yet be determi ned , prel im i nary stud ie s  by 
Ral ph M .  Parsons Company determi ned that the power s upply to NPR-1  
s hou l d be  i ncreased from 10 megawatts to  40 megawatts . Thi s i ncrease 
i ncl udes a l l owance for change from gas-power to e l ectr ic  power to run 
exi st i ng pump motors .  

Present el ectr i ca l  use i s  23 . 5 mi l l i on kW hours . I f  exi st i ng 
pumps are converted to el ectri ci ty th i s  use i s  proj ected to i ncrease to 

58 . 7  mi l l i on kW hours . 
can i ncrease the power 
projected t ime frame . 

There i s  some quest ion a s  to whethe r  or  not PG&E  
suppl i ed to  the s i te economi cal ly and  wi thi n  the 
I f  they cannot , the pump motors wi l l  conti nue to 

operate on gas  i n  the near future . 

The i ncrease i n  power supply wi l l  defi n i tely  be a part of thi s 
proposed proj e�t ,  however . PG&E wou l d construct one new substati on to 
the east of the Reserve and another wi thi n  i t .  Assum i n g  el ectrica l  con
s umpt i on wou l d i ncrease by the same proport i o n  as  system capaci ty wou l d 
be expanded , annual  e l ectri ca l  use wou l d i ncrease to 94 mi l l i on kW 
hours - - a n  i ncrease of 0 . 12  percent i n  PG&E ' s  tota l e l ectrica l  sa l es . 

6 .  Publ i c  F i nance 

Federal exempti ons from state or l ocal taxes and fees  l im i t  the 
i ncome of the proposed p roj ect on  p ub l i c  fi nance .  The NPR-1 operat ion 
i s  exempt from the s ta te ' s O i l  and Gas Severance Tax a nd from bus i ness  
i ncome taxes .  The operat ion  at NPR- 1  does contri bute to  state and l ocal 

publ i c  revenues through sa l es tax on  constructi on materi a l s ,  federal 
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fund i ng to s c hoo l s ,  and bus i ness  taxes o n  the truc k i ng operat i ons  wh i ch 

carry gas to marke t .  

C o s t s  t o  s tate a n d  l ocal  governments are m i nor .  

a .  Construct i on 

There are no notewo rthy d i rect government costs  from the 

co nstruct i on s tages o f  the p ropos ed project . The o n l y  costs  to Kern  

County are  the vo l u ntary costs  of rev i ewi ng the p roj ect and p rov i d i ng 

i nforma l feedbac ks wi th regard to project  des i gn ,  wh i ch i s  not req u i red , 

but wh i ch i s  i n  the county 1 s best  i nte re s ts . The Departme nt of  Ene rgy 

wo u l d  be re spons i b l e  for e n s u r i ng that new cons tructi o n  co n fo rms to 

federal  gu i de l i ne s ; thus , l oca l governments are re l i eved of pote nt i a l  

i nspe c t i o n  costs . 

Costs  to l oca l  gove rnme nts from the cons truct i o n  of  t h i s  

project wi l l  re s u l t  from s upp l yi ng serv i ces  to the net popu l at i o n  i n

crease attr i butab l e  to E l k H i l l s  cons truct i o n .  

Loca l  revenues from project cons truct i o n  wi l l  re s u l t from 

s a l es  tax and federal  schoo l  funds . A l though the Ca l i forn i a  Sa l e s and 

Use Tax Law exempts federal  purchase s , purchases  o f  a construc t i o n  

company u nder co ntract wi th the Fede ra l gove rnme nt t o  make real  i m

provements o n  Fede ral  prope rty are not exempt from s a l e s  tax . P roject 

eng i neers e s t i mate that 46 percent of  the projected $288 , 920 , 000 con

struct i o n  costs  w i l l  go fo r mate ri a l s .  Thus , l oc a l  gove rnme nts wo u l d 

rece i ve a total of  $2 . 7  m i l l i on do l l ars i n  s a l e s tax revenues  over  the 

construc t i on per i o d .  Construct i on p u rc hases  and , thus , s a l e s  tax reven ue 

wo u l d be d i stri buted among several  c i t i es and perh ap s  more than one 

county . 

Between m i d- 1978 and l ate 1979 the c um u l at i ve wo r k  force w i l l  

exceed 1 , 00 0 .  ·Many o f  the wor ke rs e i ther  a l ready l i v i ng i n  the reg i on 
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or  movi ng i n  for the construction  period  wi l l  have schoo l -age chi l dren . 
The Federa l government g i ves schoo l di stri cts i n  Kern County $3 15 annu

a l l y  for .each student whose parents work  on federa l property such  as  the 
Naval Petrol eum Reserve . Thi s i ncome from Publ i c  Law 874 wi l l  hel p 
compensate the costs of educati ng the chi l dren of the proj ect construc-
t ion workers .  

b .  Operation  

Costs  to  state and  l ocal governments from the operat ion  at  

NPR-1 wou l d  be  mi nor . They i ncl ude the co sts  of  i ncreased publ i c  ser

v ices , espec ia l ly the cost of educati ng the ch i l dren of new NPR- 1 em
p l oyees ; costs from an added l oad on  the county l andfi l l  system ( al 

though sol i d  waste col l ect ion  at NPR- 1 i s  performed by a pri vate company 
whi ch i s  pa i d  for i ts servi ces ) ;  and co sts of provi d i ng emergency ser
v ices i n  the event of a fi re at E l k H i l l s .  

Some of these co sts wi l l  be repa i d  by the Department of Energy 

or other federal source . The Department of Energy wou l d  i nvesti gate an 
a rrangement for reimbursement of emergency-serv i ce costs wi th Kern 
County . 

Publ i c  school costs for chi l dren of federal emp l oyees are 

compensated by the Federal government under Public  Law 874 . As stated 
prev ious ly , Kern County schoo l s recei ve approximatel y $31 5  annua l ly  for 
students whose parents work  on federal property .  At ful l capaci ty ,  the 
NPR- 1  operation  wi l l  s upport 800 to 850 empl oyees . Hal f of these may 
move i nto the area wi th about 132 schoo l -age dependents . Local publ i c  
school d i stri cts , thus , wou l d recei ve approximatel y $41 , 580 annual ly  to 
compensate for the expenses of educati ng these ch i l dren . 

Unt i l  ra i l road faci l i t i es are operat ional  i n  1 980 , the 

propane ,  butane , and gasol i ne produced at NPR- 1 must be shi pped to 
market sol e ly by truck .  Currentl y ,  the gas  proces sed at  NPR - 1  i s  bei ng 
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sol d to customers around the Bakersfiel d area . Gas from add i ti onal 

p roduction  may have to go much farther -- pos s i b ly out of the state 

to fi nd customers . 

The revenues of the trucki ng compan i es transporti ng NPR-1  gas 

l i q u i ds now or  in the future , are subj ect to three fees payab l e  to the 
Cal i forn i a  Publ i c  Uti l i ties  Corrrrn i s s i on . I f  the truck compan i es operate 
on state hi ghways for hi re -- in other words , if they are not d i rect 

emp l oyees of the Department of Energy or of the purchaser of the gas - 

they must pay , on a q uarterly bas i s ,  a $10 transportati on fee ; a 

rate-fund fee equal to three-tenths of 1 percent of gross  revenue ; and a 

uni form busi ness l i cense tax , equal  to one-tenth of 1 percent of gross  

revenue . 

These fees have been esti mated i n  Tabl es 4-6 and 4-7 .  

Tabl e 4-6 shows tax revenues from trucki ng and gas produced at the 

exi st i ng NPR-1 gas pl ant and at the Chevron pl ant . Annual revenues 

s hou l d  approximate $40 , 600 . I n  J une , 1979 , the fi rst l ow-temperature 

separat i on ( LTS  #1 ) pl ant i s  schedul ed to beg i n  opera t i o n .  Tabl e 4-7 
s hows the tax revenues resu l t i ng from trucki ng the gas produced by al l 

three of these pl ants through the t ime when the ra i l road i n  operabl e .  
Revenues for thi s 4-month period shou l d  approx imate $22 , 600 . When the 
second LTS p l ant beg i ns operati ng , tra i n transport of gas wi l l  have 

begun and dependence on trucki ng ( and thus tax revenues from th i s  source)  
wi l l  be  greatly reduced . 

7 .  V i s ual  Qual i ty 

a .  Construct ion  

The  construct ion  of  product ion-rel ated fac i l i ti e s  at Naval 

Petro l eum Reserve No . l is schedul ed to ta ke about 36 to 40 months .  
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Tab l e  4 - 6  

STATE PUBL I C  UT I L I T I E S  COMM I S S I O N  REVENUES FROM CARR I ER TAXES THROUGH MAY 1 979 1 

PARI._A___EB_E I G HT REV!;!!_� 
Ex i s t i n g  Gas P l a n t  to Loca l Ma r kets Ex i s t i n g  Ga s P l a n t  to Ou t-of-S t a t e  Ma rkets 

Ann u a l  Tons Average Mi l es Annua l A n n u a l  Tons M i l e s to A n nua 1 
Transpo rted 2 To Ma rkets 3 Ton-Mi l es Revenue4 Tra nsported 5 Ma r ke t 6 To n -M i l e s Revenue4 

Propane 

B u ta ne 

Na tura 1 
Ga s o l i n e  

TOTAL 

Propane 

Butane 

Na t u ra 1 
Ga s o l i ne 

TOTAL 

1 .  
2 .  
3 .  

2 2 ,  7 1 0  3 5  

2 4 , 787 35 

2 1 , 7 7 5  3 5  

PART B ANNUAL TAX REVENUES 

EH/ Lo ca 1 

$ 1 0/q uarter $40 
. 003 x revenues 676 
. 00 1  x revenues 225 

SUBTOTALS 941 

TOTAL 

1 MER p roduct i o n  l ev e l : 

794 , 850 2 7 0 ,  1 1 9  1 1 4 , 530 

86 7 , 54 5  1 46 , 02 9  8 6 ,  7 2 1  

762 , 1 2 5 1 87 , 389 6 9 , 2 5 2  

2 , 424, 520 $225 , 480 

1 1 4 , 97 5  

1 42 , 350 

EH/Out-of-State Chevron 

$40 $40 
1 4 , 566 1 5 ,  1 48 

4 , 85 5  5 , 049 

1 9 , 46 1  20 , 2 37 

$40 , 639 

3 54 , 00 0 , 000 c u .  f t .  o f  g a s  processed - ( 60 mm . cu . f t .  in McKi ttri c k ,  94 JJUTI . cu . ft . at o l d  p l a n t )  
Propane = 560, 000 gal /day a t  rese r ve ; 1 50 , 000 ga l / day a t  Chevron 
Butane = 390 , 000 g a l / day at reserve 
Ga so l i ne = 260, 000 gal /day at reserve; 1 30 , 000 ga l / day at Chevron 

2 Propa ne = 4 . 2 l bs/ga l . B u ta n e = 4 . 9  l bs/g a l . L i q u i d  �a tur� l Gas = 6 . 0  l b s/ga l . 
3Ma rket centered i n  Ba ker s f i e l d  = 35 m i l es away . 
4Av erage fre i g h t  rev enue per ton-mi l e ,  1 97 4 ,  for C l a s s  I i n terc i ty mo tor carr i e r s of prope r ty = 9 . 3¢ .  

Source : Ame r i ca n  Trucki ng Asso c i a t i o n ,  1 97 6 .  American Tru c k i n g  Trends S ta t i s t i ca l  Supp l emen t .  
5Annual tons p rocessed above a nd beyond 1 977 p ro du c t i o n .  �M i l es requi red t o  l ea v e  Ca l i forn i a  ( v i a  Need l es ) .  

Source:  URS Company , 1 978 

1 93 2 2 ,  1 04 , 2 90 

1 93 1 6 , 7 37 , 1 5 3 

1 93 "1 3 , 365 , 636 

52 , 207 , 07 9  $ 4 , 8 5 5 , 2 5  

Chevron G�s P l a n t  a t  McKi t t r i c k  

2 1 1 2 4 , 2 5 9 , 7 2 5  

2 1 1 30 , 03 5 , 850 

54 , 2 95 , 5 5 7  $ 5 , 049 ,488 



Propane 

Butane 

Na tura l 
Gaso l i ne 

Tabl e 4-7 

STATE PUB L I C  UT I L I T I ES COMM ISS ION REVENUES FROM 
CARR I E R  TAXES AT P EAK -- JUNE  THROUGH S EPTEMB E R ,  1979  

Part A .  Fre ight Revenue from LTS #1 

Annua l tons Average mi l es Annua l 
tra n sported to market Ton-mi l es revenue 

146 , 000 193 28 , 178, 000 

1 18 ,  625 193 22 ,894 , 625  

96 , 837 193 18 , 689 , 622 

Revenue 
1/3 year 

Tota l 69 , 762 , 247 6 , 487 , 889 $2 , 1 62 , 630 

Part B .  Tax Revenues Ma�-Se�tember , 1979 

LTS #1 A 1 1  other1 

1 .  Quarterly fees $13  $40 
2 .  . 003 x revenues 6 , 488 10 ,  130 
3 .  . 00 1  x revenues 2 , 163 3 , 377 

Sub Tota l s  8 ,  664 1 3 , 907 

Tota l $22 ' 571  

1 1; 3 of  revenues reported i n  Ta b l e  4-6 , Part B .  

Source : URS Company , 1 978 
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Duri ng that peri od the most vi sual ly  promi nent ons i te act i v i ties wi l l  be 

the constructi on  of two new gas p l ants i n  Secti on  3 5R ,  the dr i l l i ng of 

approximately 350 new o i l  and gas wel l s ,  construction of a surface network 
of o i l  and gas  wel l s , construct i on of a surface networ k of o i l and  gas 
col l ect ion  p ipe l i nes , i nstal l at ion  of secondary wel l -access roads , and 
constructi on of LACT , tan k  storage ,  and various  other support faci l i -

t i e s . 

The most vi s ual l y-promi nent offs i te construct i on act i v i t ies 

wi l l  be the i nstal l at i on of an underground gas pi pel i ne from the Reserve 

to the Chevron gas pl ant at McKi ttr ick , and the construct ion  of a pi pe-

1 i ne system , rai l road spu r ,  and rel ated ons i te storage tan ks , from 

e ither Butto nwi l l ow or Ford C i ty to the Reserve . 

Various  stagi ng areas , compri s i ng a total  of about 29 acres , 

wi l l  be centers of act iv i ty for many of the constructi on  acti vi t ies . 

Al though these acti vi t i es col l ect ively represent a very l arge

sca l e construction  effort , the i r  v i s ua l  impact may be cons i dered to be 
rel at i vely mi nor for several reasons : 

o Con struct ion acti v i ti es wi l l  be of rel ati ve ly  short 

durati o n .  
o The natural scen i c  character of the area i s  common to 

l arge areas of the San Joaqu i n  Val l ey ,  and i s  of gen
era l ly  l ow scen ic  qua l i ty .  

o Petro l eum-rel ated deve lopment i s  commonpl ace i n  the area . 

o The v iewabi l i ty of the project area i s  extreme ly  l imi ted 

d ue to i ts l ack  of res i dent i a l  devel o pment , the smal l 

s i ze of nei ghbori ng popul ation  centers , and the rel a
t i ve ly  l ow traffi c vo l umes al ong roads through the s i te .  
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b .  Operation  

The operation  of  petrol eum-rel ated fac i l i ti es at  Naval Petro
l eum Reserve No . l wi l l  have v i s ua l  impl icati ons for severa l areas of 

the s i te .  The grea test vi sual  effects wi l l  be concentrated west of the 

i ntersection of E l k H i l l s  Road and S kyl i ne Road i n  Section  35R . Th i s  

general  area wi l l  be the s i te o f  the two proposed gas pl ants , tank  

s torage , l oadi ng fac i l i t i es ,  i nj ecti on  compressors , and vari ous other 

s upport stru ctures . A l though these structures , or  porti ons of them , may 

be seen from d i stances exceed i ng l mi l e ,  they wou l d  not be v iewabl e from 
popul ated area s .  However , at l east a porti on o f  thes e fac i l i t i es ( as 

wel l as the new tank  farm and LACT faci l i ties  i n  Secti on 18G ) wi l l  be 

v iewab l e  from E l k H i l l s  Road , whi ch has been des i g nated a scen ic  route 

in the Kern County Genera l P l a n .  Other exi st i ng production faci l i t ies , 

mostly we l l  pumps and surface p i pel i nes , are i ntermi ttently v iewabl e 

from Tupman Road and State H i ghway 119 ; wh ich  have a l so been des i gnated 

scen ic  roads by the county.  

I n  genera l , the v i s ual effects of production  faci l i ti es and 

act i vi ties  during project operation wi l l  be extens i ve and negat ive ,  but 

reg iona l ly m i nor , for the fo l l owing  reasons : 

0 

0 

0 

The natural  scen i c  character of the area i s  corrrnon to 

much of the western San Joaqu i n  Va l l ey ,  and i s  o f  gener-
a l ly l ow scen ic  qua l i ty .  

Petrol eum-rel ated deve l o pment i s  commonpl ace . 

The v iewabi l i ty of most  project areas i s  very l imi ted due 
to the l ack of ons i te popu l at ion ,  the smal l s i ze of 

nei ghbori ng popu l ation centers , and the re l ati ve ly  l ow 

traffi c vol umes through NPR- 1 .  

o Meteorol og i c  condi tions  of fog , smog , and haze frequentl y 
i nhi bi t any l ong v i ews to and from proj ect s i tes . 

IV- 59 



c .  Mi ti gati on 

Mea sures  for mi t i gati ng the potent ia l  adverse vi sua l  i mpacts 

of proj ect construct i on and operati o n  i ncl ude the fo l l ow i n g : 

o Mol d i ng and contouri ng  mod i fi ed ea rth forms , whe re fea s i 

b l e to conform wi th , and comp l emen t ,  natural topography 

o Unobtrus i ve ,  v i sua l l y  screened storage of materi a l s and 
equ i pment 

o Max imum use of ex i st i ng ut i l i ty corri dors , ri g hts-of-way , 

and structures 

o Use  of dust-reduc i ng pal l i at i ves 

o Mi n i m i zati on of duration  of  constructi on 

o Preservat ion  of natural  l and  forms and vegetati o n  

o Restorat i on  of  natural l and forms at stag i ng areas 

o Restorat ion  of expo sed surfaces wi th nati ve g round cover 

or , a l terna t i ve l y ,  treatment of them wi th cosmetic  cover

i ng ( e . g . , aggregate ) compati b l e in texture and co l or 
w i th the surroundi ng l andscape 

o Unobtrus i ve s i t i ng and l ow-profi l e  structural des i gn 

el evations , as fea s i b 1 e 

o Use  of natural  or  earth-col ored and textured exter ior  

f i n i s hes , parti c u l ar ly  for  storage tan k s  

o U se of i nd i genous archi tectura l  styl i ng of accessory 
s tructures . 
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V .  ALTERNAT I VES  

Thi s proj ect resu l ts from a Congres s i onal mandate i n  Pub l i c  Law 

94-258 ( t he Nava l Petro l eum Reserves Product i on Act of 1976 , Append ix  A ) , 

wh ich , i n  part , di rected the openup of NPR- 1 to product ion at the maximum 
eff i c ient rate (MER ) . A maj or obj ect i ve of th i s  Act was to i ncrea se 

domestic  petrol eum product ion . Spec i f i cal ly , the Act requ i red the 
government to achi eve production of  NPR-1  at the maxi mum s u sta inab l e 

da i l y  o i l  or gas rate from the reservo i r  whi ch  wi l l  perm i t  econom ic  

deve l opment and  dep l etion of  that reservo i r  wi thout detriment to the 

u l t imate recovery . 

Proj ect a l ternati ves are separated into the fo l l ow i ng three groups 

for d i scuss ion : ( 1 )  a l ternative  methods to produce NPR-1 at maximum 

rates ; ( 2 ) chang es wi thi n the proposed proj ect to prov i de a l ternat ive  

methods for s h i pp ing  gas  l i q u i ds from NPR- 1 ;  and  ( 3 )  the postponement 

and  no acti on � l ternat ives , 

A l ternat i ve methods of  product ion at NPR-1  i nvol ve ma i ntenance of  
reservo i r  press ure by var ious  comb i nations  of  reservo i r  gas , i nert gas , 

gas  l i q u i ds , and water ; certa i n  of  these  a l terna ti ves wou l d  i n vol ve the 

sa l e of  a portion or a l l of the reservo i r  gas resu l ti ng i n  detriment to 
u l timate recovery and to the achievement of  M E R ,  i n  v io l ation  of the 
Congress i ona l mandate under Pub l i c  Law 94-258 . 

Al ternatives  that i nvol ve changes i n  the proposed proj ect i tse l f  

i nc l ude : ( 1 )  u se of  an a l l -truck method of  transporti ng the gas 
l i q u i ds ; and ( 2 )  construction  of  a ra i l road spur to a po i n t  wi th i n  the 
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boundari es of NPR- 1  and use of a l i q u i d  storage and ra i l road l oadi ng 

faci l i ty there .  

The postponement and  no act i on a l ternati ves wou l d  be  unrespons i ve 

to the Congressi ona l mandate i n  Publ i c  Law 94-258 and wou l d ,  there

fore , req u i re mod i f i cation  to thi s l eg i s l at i on . For the case of no 
a ct ion  at  NPR- 1 ,  there are substi tute methods of i ncreasi ng domest ic  
petrol eum product i o n ,  such as : ( 1 )  immedi ate decontrol of o i l  pri ces ; 
( 2 ) a stepped-up enhanced o i l  recovery program ; and ( 3 )  speed up of 
Outer Conti nenta l She l f  l eas i ng .  In add i ti on , a l ternative energy sources 
s uch  as sol ar , geotherma l , wi nd , a nd synthe t i c  fuel s cou l d  be substi tuted 

for o i l .  Such substi tute methods wou l d a l so req u i re mod if ications  to 
the Congres s i o na l  mandate i n  Pub l i c  Law 94-258 . 

For each of the project a l ternati ves presented , comparat ive effects 

are di scusse d ,  wherei n the effects of the a l ternative  are compared wi th 

effects of the proposed project ( or base case ) .  A i r  po l l ut ion  emi ss i ons , 

for examp l e ,  are q uant i fied  to show i ncreased or decreased emi s s i on 
l evel s for the a l ternati ves when compared wi th the base case emi s si ons 

as  q uant i f ied under the future sources tota l s  of Tab l e  4- 1 in Secti on I V . 

I n  addi t ion  to the presentat i on i n  terms of l bs/hour , the em i s s i on changes 

for the a l ternati ves ( i ncreases or decrease s )  are shown in terms of 
percentage i ncrease or decrease over the base case em i s s i ons . 

A .  Sel l Nonassoci ated Ga s ( from O l i g ,  Carneros , and  Dry Ga s Zones ) 

1 .  Descr i pt i on 

U nder thi s a l ternat i ve ,  a porti on of the gas not assoc iated wi th 

crude o i l  reservo i r  product i on wou l d be so l d  i n stead of rei nj ected . In  

thi s ca se , a total of  about 50  MMCF/D of gas wou l d  be  di verted from 

i nj ect i on and marketing of the gas wou l d  be req u i red . Equi pment changes 
wou l d  i ncl ude the fol l owi ng : ( 1 )  the i nj ection  compressors for the 

50 MMCF/D woul d  not be needed ; ( 2 ) an i nterconnect i ng  pi pel i ne wou l d be 
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constructed from the Reserve to a nearby gas uti l i ty company pi pe l i ne 

( a s  yet un i denti fied , but pos s i bi l i t i es i ncl ude Pac if ic  Ga s & E l ectr i c  
Company and Southern Ca l i forn i a  Edi son ) ; and ( 3 )  appropri ate gas dehydra

t i o n ,  odori zat ion ,  and metering equi pment and pos s i b ly gas compressors 

to boost l ow pres sure ga s up  to transmi s s i on l i ne pres sure wou l d be 
req u i red . The sa l e  gas  wou l d  have a hea ti ng  va l ue i n  the range of 960 

to 1 , 030 BTU per cub i c  foot ( comparab l e  to usual  natura l  gas ) .  

2 .  Comparative Effects 

Two fam i l ies  of effects wou l d  resu l t  from th i s  a l ternat ive . The 

f i rst i s  a ssoci ated wi th how the gas wou l d  now be used ( a s  a fuel ) and 

the second i s  a ssoci ated wi th the l os s  of i njection  gas to the reservo i r .  

a .  Us i ng the Gas a s  Fuel  

I n  compari son with  the proposed proj ect ,  thi s a l ternati ve 

wou l d  genera l l y  be more benefi c i a l  from a Kern County a i r  qual i ty sta nd
poi nt ( a t  l east  dur i ng the o i l  product ion  phase ) si nce a portion  of 
the i njection  compressor en i s s i ons wou l d  be el imi nated at NPR-1  and the 

u se of ga s a s  a fuel wou l d  a l so d i sp l ace more pol l ut ing uti l i ty fuel s 
s uch  a s  fuel o i l  (the benefits  from us i ng the gas as a fuel wou l d  merely  
be di sp l aced i n  time s i nce the same benefi ts wou l d presuma bl y  occur when 

the gas  becomes avai l ab l e  after o i l  p roduction stop s ) .  The reduced 
compressor em i s s ions  wou l d  occur at the Reserve and the net resu l t 

wou l d  be a reduction i n  em i s s i ons a s  fo l l ows ( a l l expressed i n  l bs/ hour ) :  
tota l hydrocarbons (THC ) : 24 ( 5 . 5% ) ; nonmethane hydrocarbons ( NMHC ) :  

4 .  1 ( 5 . 5% ) ;  ox i des of n i trogen ( NOx ) :  77 ( 6 . 4% ) ; carbon monox i de ( CO ) : 

8 . 1  ( 7 . 7% ) ;  and su l fur  d i ox i de ( S02 ) :  0. 07 (4% ) . U s i ng  the gas as  a 
fuel wou l d  yiel d benefi c i al a i r  qua l i ty effects i n  areas far beyond the 

Reserve and  probably i n  other a i r  bas i n s . The magn i tude of such benefi ts 

wou l d  depend on  the spec if ic  fuel di sp l aced and burn i ng condi t i ons . 
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Whereas the net resu l ts wou l d genera l ly be benefici a l , under certa i n  

condi tions , spec i f i c  pol l utants wou l d  show h i g her emi s s i on l evel s us i ng 
gas ; for other po l l utants , no change i n  emi s s i on l evel s wou l d occur .  
The  fol l owi ng tabl e presents net res u l ts i n  terms of the range of  
c hanges i n  emi s s i on whi c h  wou l d occur . 

Emi ss ion  Reducti ons Compared to Base Ca se 

Range o f  Reductions  

l bs/ hour Percentage 
Po l l utant Mi n .  Max .  Mi n .  Max .  

THC 8 . 3 l 0 .  6 2 . 0  2 . 5  

NOX ( 1 70 ) *  1 290 ( 1 4 ) * l 07 

co 38 47 36 45 

so2 97 1 330 5400 74 , 000 

Particu l ates 0 1 37 0 1 4 , 000 

* I nd i cates an actual i ncrease i n  em i s s i ons . 

Some a dd i t iona l  adverse s hort- term impacts wou l d  occur duri ng constructi on 
of  the new gas p i pe l i ne .  Overal l  cap i ta l  and operat ing costs shou l d be 
l ower ,  wi th  correspond i ng l ower construct ion  empl oyment l evel s .  After 
o i l  producti on decreases to a po i nt that b l ow-down of the gas cap i s  
i n i t i ated , the gas  whi ch then wou l d  be recovered from the reservoi r 
wou l d be reduced by the gas wh i c h  has been a l ready sol d .  

b .  Loss  of I nj ec t i on Gas 

Use  of t he nonassoc i a ted gas as a fuel wou l d di vert 50 r.ttCF/D 

of gas  from be i ng i nj ected to mai n ta i n  reservo i r  pressure . Thi s wou l d 
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represent a s i g n if i cant reduct ion  i n  tota l i nj ecti on gas ( from about 360 

to 3 1 0 MMCF/ D ,  or a 1 4% reducti on ) .  Such a reduct ion  wou l d  res u l t i n  a 
decrea se i n  the tota l vol ume of oi l recoverabl e from the reservo i r . 

Production rates wou l d  a l so be adverse ly  affected s i nce reservo i r  
pre s sure wou l d  be s i gn i f icantl y l ower .  To the extent that thi s occurs , 

N PR- 1 wou l d  not be produced at MER ,  but at some l ower l evel  of recovery 

a nd such production wou l d  be unrespons i ve to the Congres s i ona l mandate 

i n  Publ i c  Law 94-258 to produce at MER ( see defi n i tion  of MER on page A- 1 

of Append i x  A ) . 

B .  Sel l Al l As sociated ( from Stevens and Shal l ow Oi l Zones ) Gas 
and I nj ect I nert Ga s 

l .  De scription  

U nder thi s a l ternat i ve ,  the nonas soci ated gas  and  a l l gas  

a s soci ated wi th crude o i l  reservo i r  production wou l d  be  so l d and fi e l d 

generated i nert gas  wou l d  be i nj ected i n  p l ace of the s o l d  gas . I n  thi s 

case , a tota l of about 315 MMCF/D of gas  ( 360 MMC F/D l ess  45 MMCF/D for 
i nert ga s g enerati o n ,  presum ing  that 8 cub i c  feet of i nert gas i s  gener
ated by burn i n g  1 cubi c foot of fuel gas ) wou l d  req u i re mar ke t i ng as  a 

fuel a nd some 360 MMCF/D of i nert gas wou l d  be generated and i nj ected . 

Eq u i pment changes wou l d  i ncl ude : ( l ) i ns ta l l at ion  of overa l l  hi g her  

horsepower i nj ection compressors s i nce i nert gases  wou l d  a l l be  near 

atmospheri c press ure i nstead of various  el evated pres sures before com

press i on ;  ( 2 )  combust ion  systems wou l d  be  constructed for generat ion of  

i nert gas  by burn i ng a porti on of tbe  gas to be  sol d ;  ( 3 )  an  i n ter
connecti ng p i pel i ne  wou l d  be constructed from the reserve to a nearby 

gas uti l i ty company p i pe l i ne ;  and ( 4 )  a pp ropri a te add i ti ona l gas  treat
i ng and/or meter i n g  equ i pment wou l d  be i n s ta l l ed .  The i n i t i a l  gas  to be 

sol d wou l d  have a heati ng  va l ue of about 1 , 1 00 BTU pe r cubi c foo t ,  but 

th i s  va l ue wou l d  decrea se wi th t ime s i nce the i nert gas i nj ected wou l d  
d i l ute the reservo i r  gas . 
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2 .  Compara ti ve Effects 

In compari son wi th the p roposed project ,  thi s a l ternati ve wou l d 

i n i ti a l ly  prov i de a i r  qua l i ty benefi ts s i nce the use of gas as a fuel 

wou l d  genera l ly  rep l ace more pol l ut i ng uti l i ty fuel s s uch  as fuel o i l , 

al though the benefi t  woul d be somewhat offset by the i ncreased i nj ect ion 
compressor emi s s i ons . U s i ng the gas a s  a fuel woul d yi e l d benefi ts and 
detriments i n  a i r  bas i n s  beyond the Reserve and the fol l owi ng tabl e 
presents net resu l ts showi ng the range of changes i n  em i s s i ons whi ch 
wou l d occur.  

Emi s s i ons Reducti ons Compared to Base Case 

Range of Reducti ons 

1 bs/hour Percentage 
Pol l utant Mi n .  Max . Mi n .  Max . 

THC 54 60 1 2  1 4  

NOX ( 1 1 1 0 ) *  8460 (92 ) *  699 

co 250 3 1 0 240 300 

so2 628 8690 35 , 000 480 , 000 

Parti cu l ates 0 900 0 90, 000 

* Va l ues i n  parentheses i nd i cate an  actua l i ncrease i n  emi s s i ons . 

I ncreased compressor emi s s i ons wou l d occur at the Reserve and  the net 
resul t  woul d  be an i ncrease in l bs/ hour of em i s s i ons as  fol l ows : THC : 
93 ( 22% ) ; NMHC : 1 5  ( 20% ) ; NOx : 423 (35%) ; CO : 34 (32%) ; and S02 : 
0 . 6  (33% ) . I n  t ime , however , wi th the decl i ne i n  heat ing  val ue of the 
gas , a i r  q ua l i ty benefi ts woul d al so  decl i ne and cou l d cease a l together 

• 
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i f  the heat i ng val ue reaches such a l ow l evel that mar keti ng becomes 

d i ffi cul t .  Some add i t i onal  adverse short-term impacts wou l d  occur dur i ng 

construct ion  of the new combust ion  equ i pment and gas p i pe l i ne .  Overa l l 
capi tal and  operati ng cos ts wou l d  be cons i derab ly  more than the base ca se 

wi th correspond i ng h i g he r  construct i on and ope rati ng empl oyment l evel s .  
After the o i l product i on phase ends , hydrocarbon gases then i n  the 
reservoi r  wou l d  be so d i l uted by i nert gas that they wou l d  probabl y be 

uneconom i c  to recover .  

C .  Sel l A l l Assoc i a ted Ga s and I nj ect Add i t i onal Water 

l .  De scr i pt i on 

From the standpo i nt of sound eng i neer i ng practi ces , some reservo i rs 

a re more s u i tab l e for water i nj ecti on and some for gas i nj ect i o n .  Thus , 

rea l i s t i ca l l y ,  i t  may not be poss i bl e  to i nject water i n  l i eu  of gas and 
s ti l l  conform to the provi s ions  of PL 94-258 . Notwi thstand i ng th i s  fact , 
under thi s a l ternati ve , the nona ssoci ated gas  and a l l assoc i ated gas wou l d  

req u i re marke t i ng and a bout 300 , 000 B/D of add i t i ona l water wou l d  be 
obta i ned from we l l s  and i njected ; however , at  the present t ime , the 

a va i l ab i l i ty of i nj ecti on water i n  the order of magn i tude of 300 , 000 B/D 

has not been determi ned . Eq u i pment changes wou l d  i nc l ude : ( l )  new water 
product i on and water i nj ect i on systems and new or refurbi shed i nj ection  

we l l s  to  hand l e about 300 , 000 B/D ; ( 2 )  del eti on of  gas  i njection  compress

i on eq u i pment ;  ( 3 )  cons truct i on of  a new i n terconnect i ng p i pel i ne from 

the Reserve to a nearby ga s uti l i ty company p i pel i ne ;  and ( 4 )  construct i on 

of new gas treat i ng and/or meteri ng eq u i pment . The gas to be so l d  wou l d  

have a heat i ng va l ue of about l ,  1 00 BTU per cub i c  foot .  

2 .  Compara t i ve Effects 

I n  compari son wi th the proposed proj ect , thi s a l terna t i ve wou l d  

prov i de a i r  q ual i ty benefi ts s i nce the use of gas a s  a fuel wou l d  genera l l y  

repl ace more pol l ut i ng ut i l i ty fue l s s uch as fuel o i l and there wou l d  be 
e l i m i nat i on of  the gas i nj ect ion  compres sor emi ss i ons . 
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Us i ng the gas a s  a fuel wou l d yie l d benefi ts a nd detriments i n  a i r bas i n s  
beyond the Reserve , as  s hown i n  the fol l owi ng tabl e .  Compres sor emi s s i ons 
wou l d  e i ther decrease or  i ncrease , depend i ng on  whether the addi t i onal l y  

i nj ected water i s  pumped el ectri cal l y  o r  us i ng gas eng i nes . Net resu l ts 
wou l d  range a s  s hown in the fol l owi ng tabl e .  

Emi s s i ons Reducti ons Compared to Base Case 

Pol l utant 

A .  Us i ng Ga s as  a Fuel 

THC 
NOx co 
S02 
Parti cu l ates 

B .  Compressor Emi s s i ons 

THC 
NMHC 
NOx 
co 
S02 

Range of Reducti ons 

l bs/hour 
Mi n .  Max . 

62 
( 1 270 )* 

290 
7 1 7 
0 

( 7 3 )  
( 1 2 ) 

( 356 ) 
( 2 7 )  

( 0 . 53 ) 

80 
9700 
360 

9940 
1 030 

1 75 
29 

562 
57 

0 . 52 

Percentage 
Mi n .  Max .  

1 5  
( l 05 ) 
280 

40, 000 
0 

( 1 7 )  
( 1 6 )  
(29 ) 
( 26 ) 
( 29 )  

1 9  
802 
340 

500 , 000 
1 00 , 000 

41 
39 
46 
54 
29 

* Va l ues i n  parentheses i ndi cate an actual i ncrease i n  emi s s i ons . 

The hi g her l evel s of water producti on for i nj ection wou l d  carry poss i b l e . 
h i gher r i sks  to other water supp ly  aqui fers and cou l d  adverse ly  affect 
hydrocarbon production in the zones where water i s  wi thdrawn . Add i 
ti ona l adverse short-tenn i mpacts wou l d  occur duri ng construct ion o f  the 
new wel l s  a nd gas pi pel i ne ,  but th i s  wou l d be somewhat offset by reduced 
constructi on impacts due to e l i mi nat i on of gas i nj ect ion compressors . 

Overa l l cap i ta l  and operati ng costs wou l d  be l ower ,  w ith  correspondi ng 
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l ower construct ion  empl oyment l eve l s .  After the o i l product ion phase 
ends , the gas  wh i ch then rema i ned to be recovered from the reservoi r 

wou l d  be reduced i n  quanti ty by the gas  a l ready so l d .  I n  add i ti on , 
under some ci rcumstances , a portion of the associ ated reservo i r  gas  

wou l d  be  unrecoverab l e due to  hav i ng been f l ooded out by i nj ect ion  water . 

D .  I nj ect Associ ated Ga s L i qu i ds and Ga s ( Unproces sed Fi e l d  Ga s )  

l .  Descri pti on 

Under thi s a l ternati ve , separation  and sa l e  of most  of the asso

c iated gas l iq u i ds wou l d  not  occur  and  these gas  l i q u i d s  wou l d  be  i n 

j ected a l ong wi th the a s soci ated ga s .  I n  thi s case , a tota l of about a 

m i l l ion  ga l l ons  per day of gas l i q u i ds wou l d  be di verted from sa l e  and 

i nj ected i ns tead .  Equ i pment changes wou l d  i nc l ude : ( 1 )  construct i on of 
new gas  proces s i ng and handl i ng fac i l i ties  for recovery of l i q u i ds wou l d  

be po stponed i nto the future for use duri ng the b l ow-down phase ( b l ow
down occurs after a l l recoverab ly  oi l has been produced and  we l l s  are  
u sed to  produce gas ) ; ( 2 ) gas  i nj ection  and compres s i on fac i l i t i es wou l d  

have to be exp'anded somewhat to hand l e the add i t i onal  vo l ume ; and 
3) a ddi t iona l  i nterstage scrubbi ng and cool i n g  fac i l i t ies  wou l d  have to 
be constructed to remove  l i qu i ds pr ior to compres s i on and i nj ecti on . 

2 .  Compara t i ve Effects 

I n  compar ison  wi th the proposed proj ect , thi s a l ternati ve  wou l d  be 

more detr imenta l from an a i r  qua l i ty standpoi nt (.at  l east dur i ng the oi l 
product ion  pha s e )  s i nce the del etion  of gas l i qu i ds from s a l e ( at th i s  

ti me )  wou l d  probab ly  mean the use  of addi ti ona l , more po l l uti ng  uti l i ty 

fue l s such  as  fuel o i l . U s i ng fue l  o i l i n  p l ace of the gas l i qu i ds wou l d  

y i e l d primar i l y  detr iments ( but some benefi ts ) i n  a i r  bas i n s beyond the 
Reserve , as s hown i n  the fo l l owi ng tabl e .  
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Em i s si ons Reducti ons  Compared to Base Case 

Range of Reductions 

l bs/ hour Percentage 
Pol l utant 

THC 

NOX 
co 

502 

Parti cul ates 

* 

Mi n .  

( 2 1  ) *  

( 25 1 0 )  

( 93 )  

( 2640 ) 

( 268 ) 

Max . Mi n .  

( 1 9 )  ( 5 . 0 ) 

326 ( 207 ) 

( 89 )  ( 89 )  

( 2 1 9 )  ( 1 50 , 000 ) 

( l ) ( 27 , 000 ) 

Val ues i n  parentheses i nd i cate an actual i ncrease  i n  emi s s i ons . 

Max .  

( 4 . 5 )  

27 

( 85 )  

( 1 2 , 000 ) 

( l 00 ) 

I nj ecti on compressor em i s s i ons wou l d  be s l i ghtly h i ghe r .  Compressor 
em i s s i ons  wou l d  i ncrea se by about 0 .  1 %  a t  the Reserve , wi th  l bs /hour 

val ues as  fol l ows : THC :  0 . 3 ;  NMHC : 0 . 04 ;  NOx : 0 . 9 ;  CO : 0 . 09 ;  and 
502 : 0 . 001 . These detriments wou l d ,  however , be offset by the 
e l i mi nat i on ( a t  thi s t ime )  of gas proces s i ng faci l i ty emi s s i ons and the 

poss i b l e  benef i ts of i ncrea sed o i l  and gas reserves ava i l abl e at  a l ater 
t ime . An i ncrease i n  gas reserves wou l d  occur s i nce the fuel l osses  
a s soci ated wi th proces s i ng of the  gas  wou l d  be  reduced . The detriments 
as soc i ated wi th el imi na t i ng gas l i qu i ds from sa l e  duri ng o i l product i on 

cou l d  have correspond i ng benefi ts i n  the future whe n gas l i q u i ds are 
so l d after the oi l product ion  phase ceases  and the gas i s  then  recovered . 
H i g her annua l o i l  product ion  rates coul d be achi eved a nd there cou l d be 

a correspond i ng reduction  i n  the total duration  of producti on .  Overa l l 
cap i ta l  and operat i ng co sts wou l d be cons i derably l ower during oi l 

product ion  wi th  correspond ing l ower emp l oyment l eve l s .  
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E .  Changes Wi thi n the Proposed Proj ect 

1 .  Descr i pt ion  

The  proposed proj ect ca l l s  for transporta t i on of  gas  l i qu i ds from 

the Reserve by truc k unt i l  compl etion  of a system wh i ch wou l d  transport 

s ome of the l i q u i d  products by pi pel i ne to the v i c i n i ty of Taft , where 

a ra i l  spur a nd ra i l  car l oadi ng faci l i ty woul d be constructed . 
A l ternati ves to t h i s  approach wou l d  be use of an  a l l -truck transportat ion  

system or constructi o n  of the ra i l  s pur  to a po i nt wi thi n the NPR-1 

boundar ies . 

a .  A l l -Truck Transportat ion  

Under thi s a l ternati ve ,  truck l oa d i ng and transport on ly  wou l d  

be used to move the ga s l i qu i ds . The construct i on and operation  of the 

ra i l  spur , ra i l  car l oad i ng faci l i ty ,  and  pi pel i nes  from the Reserve 

wou l d  not occur .  

b .  Ra i l  Spur  Wi th i n  N PR- 1 Bounda ries  

U nder th i s  a l ternat i ve ,  a much l onger ra i l  spur wou l d  be  con

s tructed ( 4  to 6 mi l es )  to a po i nt wi th i n  the NPR-1  bo undar ie s . The 

s p ur wou l d  run from the Sun set Western l i ne near Taft on l a nd w ith i n  

the N PR-2 to wi thi n the southern boundary of the NPR-1  ( Sect ion  1 3B )  
Correspond i ng ly  shorter gas l i qu i ds pi pel i nes  wou l d be req u i red . 

2 .  Compa rat ive  Effects 

a .  Al l -Truc k Tra nsporat ion  

I n  compari son wi th the proposed proj ect , th i s a l ternat ive  
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wou l d  cont i n ue a h i g her  l evel  of truck traff ic  ( and  assoc i a ted 

em i s s i on s )  for transporti ng gas l i q u i ds from the Reserve . U s i ng truc ks 

on ly  for gas l i qu i ds transport wou l d  genera l l y  resu l t  in hi g her  emi s s i ons , 

when compared wi th transport by a mi x of  trucks p l u s  ra i l road cars , but  
depend i ng o n  the  mode l  yea rs of trucks i nvol ved and the spec i f i c  type 
and s i ze of ra i l road  eng i nes i nvol ved , certa i n  cond i ti ons  wou l d  yi e l d  

l ower emi s s i ons . T he range o f  net resu l ts i s  a s  shown o n  the fol l owi ng 

tab l e .  

Po l l u tant 

THC 

NO x 
co 

Em i ss i ons  Reduct i o ns Compared to Base Case  

Range of Reduct i ons  

l bs/ hour 
M i n .  Max . 

( 5 . 3 ) *  

( 2 1  ) 

( 52 ) 

1 .  9 

( 1 4 )  

( 43 )  

Percentage 
Mi n .  Max .  

( 1 . 3 )  

( 1 .  7 )  

( 50 )  

4 . 5  

( 1 .  2 )  

( 41 ) 

* 
Va l ues i n  parenthe ses i nd i cate an actual i ncrease  i n  emi s s i ons . 

A l l truc k  tra nsportati on  wou l d  a l so  enta i l  a greater r i s k  of acci dents . 

As product i on  of crude o i l i ncreases and conti nues , the amount  of gas 
produced wi th the crude o i l  i ncreases . Hence , wi th the passage of t ime , 
the quanti ty of l i qu i d  products can be expected to i ncrea se wi th  a 

correspondi ng i ncrease i n  tru c k  traffi c .  Capi ta l  costs wou l d  be 

consi derab ly  l ower , wi th correspondi ng l ower empl oymen t .  T h e  adverse 
s hort-term construct i on  impacts associated wi th the ra i l  s p ur  and 
p i pel i ne wou l d  be el imi nated . 
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b .  Ra i l  Spur W i th i n  NPR-1 Boundaries  

In  compari son w ith  the proposed proj ect , thi s a l ternat i ve 
wou l d  requ i re cons i derably h i g he r  cap i ta l  costs w ith  correspond i ng ly  
h i g he r  construction emp l oyment l evel s .  I t  i s  probab l e that the con
s truction schedu l e  wou l d  be l onger and thi s wou l d  del ay swi tch-over from 
the ex i st i ng a l l -truc k transport system to a mixed system of ra i l  and 
truc k transport .  The adverse impacts of ra i l road tra i ns ( no i se , a i r  
pol l uti on em i s s i ons , and traffi c d i s rupt i on )  wou l d  be i ncreased .  
The  i ncrea se in  the l ength of  ra i l road spur  wou l d res u l t in  h i gher a i r  
po l l ut ion  em i ss i o ns i n  l bs / hour ,  a s  fol l ows : THC :  0 . 02 to 0 . 1 8 ;  NOx : 
0 . 27 to 0 . 46 ;  a nd CO : 0 . 06 to 0 . 1 9  ( a l l va l ues l es s  than one percent 
of the ba se  case ) . 

F .  Po stponement o f  Ac t i  on 

1 .  Descri pt ion  

P . L .  94-258 d i rected that the Reserve be produced at MER  i n  accor
dance w ith  sound eng i neer i ng  pract i ces , wi thout detriment to the u l ti 
mate recovery of hydrocarbon s .  Therefore , postponement of action  or  
de l ay i n  product i on at  MER ,  wou l d  requ i re a mod i ficat i on to curren t 
l eg i s l at i o n .  Thi s a l ternat i ve a s sumes that the ongoi ng devel opment 
p rogram,  cons i sti ng of the dri l l i ng and compl et i ng of new we l l s  and the 
construct ion of s urface fac i l i t ies  needed to produce NPR-1  at MER , wi l l  
co nti nue to compl etion . Product ion ,  however, wou l d  be postponed by 
s hutt i ng i n  we l l s ,  mothba l l i ng the gas process i ng fac i l i t ie s ,  and re
d uc i ng production to standby l evel s .  MER production wou l d  be imp l e

mented , a fter a s u i tab l e  s tartup per iod ,  a t  som·e future t ime .  
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2 .  Comparat i ve Effects 

Po stponement wou l d  have l i tt l e i nfl uence on most  of the descri bed 
effects of the proposed proj ect and schedu l e .  A primary effect ,  how

ever , wou l d  be that the crude o i l  from the Reserve wou l d  not be de-
1 ivered i nto the nationa l  s upply dur i ng pos tponement .  

I f  the proj ect were postponed , the qual i ty of the Kern County a i r  
affected by the proj ect wou l d  at  f irst  improve (ox i dant concentrat i ons 
a re expected to decrease unti l the 1 980 ' s ) . After the mid- 1980 ' s ,  
concentrati ons wou l d  probab ly  i ncrease a s  popu l at ion  i ncrease s overcome 
the benef i ts of em i ss i on contro l s .  

Any potenti a l  g rowth i nducement from the project wou l d  be postponed 
unt i l  impl ementat i o n . 

G .  No Act ion  A l ternat i ve 

1 .  Descr i pt i on 

The no act ion  a l ternat i ve wou l d  requi re a rev i s i on i n  current 
l eg i s l at i on to el im i nate the mandate to produce crude o i l  at  MER . The 
impl ementat i on of thi s a l ternat i ve assumes termination  of constructi o n  
and devel opment act i v i t ies , shutti ng i n  wel l s ,  shutt i ng down the gas 
proce s s i ng fac i l i ty ,  and reass i g n i ng or termi nati ng empl oyees .  

2 .  Comparat i ve Effects 

A l l potent i a l l y  adverse and benef ic i a l  impacts that wou l d  be assoc i 

ated wi th the proj ect wou l d  be el im i nated with  cancel l at ion . I n  add i 
t i o n ,  the benef i c i a l and  adverse effects a s soci ated with  exi st i ng 
acti v i t i es wou l d  be el im inated . Ex i st i ng impacts i nc l ude a i r  pol l ut i on  
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em i s s i ons , noi se , traffi c ,  spend i ng for goods and serv i ces , and emp l oy

ment .  In  add i t i on , E l k H i l l s crude o i l wou l d  not  be  del i vered i nto the 

nat i ona l market at th i s  time but wou l d  rema i n  for futu re use . 

H .  No-Act ion  Al ternati ve : M i t i gat ion  Measures 

1 .  Descr i p t i on 

Other methods of i ncrea s i ng domesti c petro l eum product i on have been 

descri bed and asse ssed for env i ronmental impact by the Federa l Energy 

Admi n i strati on ( FEA ) . *  The var i ous methods have been shown by FEA a s  
a l ternat i ves  t o  currently l eg i s l ated pri c i ng i ncenti ves for i ncreas i ng 
the supp l y  of foss i l  fuel s in the U . S . I n  th i s  FEA document ,  a s pectrum 

of pr i c i ng i ncent i ves have been exami ned and the potentia l  affects on  

1979 and  1985  crude o i l  product i on and  demand have been del i neated . The 
a l ternat ive  methods are compared wi th pr i c i ng i ncenti ves wi th respect to 

o i l product ion  and dema nd effects and envi ronmenta l impacts . These sub
st i tute petrol eum producti on methods are briefly d i scussed be l ow .  

a .  Immed i a te Decontro l of  Crude Oi l Pri ces 

Current l eg i s l at i on prec l udes thi s act i on ,  but if i t  were 

done , the resu l t wou l d be an i ncreased i n cent i ve for domest i c  crude o i l 

product ion  i n  the next few years . I n  1 979 , the production  i ncrease 

cou l d  be in  the range of 200 , 000 to  260 , 000 barrel s per  day ( B/D ) . By 

1 985 , however ,  the i ncrease wou l d be negl i g i b l e ,  based on the current 

p l an for del eti ng pri ce contro l s .  The i ncreased production wou l d  occur 

primari l y  i n  Ca l i forn i a  and the Gu l f  Coa s t .  

*Draft Envi ronmenta l Impact Statement ( DE I S )  for the Cumu l a t i ve Produc
t i on/Consumption of the Crude Oi l Pri ce I ncenti ve Ru l emaki ng s ,  Federa l 
Energy Admi n i s trati on D ES 77- 7 ,  August 1977 . 
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b .  S tepped-Up Federal Encouragement o f  Enhanced 
Oi l Recovery 

En hanced o i l  recovery ( EOR )  techn i q ues cou l d  yi e l d i ncreased 

petrol eum product ion ,  but i ndustry has not as yet made the i nvestments 

i n  research and devel opment ( R&D ) to prove such techn iq ues . Federa l 

fundi ng of such  R&D . cou l d favorab ly  i nfl uence use of EOR to i ncrease 
product i o n .  

Severa l EOR techni ques have potent i a l , b u t  the steam i nject i on  

proj ects appear to  have the greatest  potent i a l . By 1979 , s u c h  proj ects 

cou l d  contri bute up  to 300 , 000 B/D of add i t i o nal oi l in compari son  to 
the ca se wi th no R&D fund i n g .  These  proj ects cou l d  contri bute 

300 , 000 B/D  and  more from 1979 up to 1995 and beyond . Thi s i ncreased 

producti on  wou l d  occur pri nc ipal ly  in Ca l i forni a .  

c .  Speed-Up  of Federa l Lea s i ng 

Federa l l ea s i ng of Outer Conti nental She l f  ( OSC ) l ands for 

petrol eum product i on req u i res a l engthy proces s .  Domest i c  production  
cou l d be i ncreased i f  a means were found to  accel erate the rate of  

l eas i ng .  I t  i s  unl i ke l y ,  however , that any s uch i ncreases cou l d  be 

achi eved by 1979-81 and on ly  mi nor i ncreases cou l d  be real i zed by 1 985 .  

No spec i fi c  quant i f i cat ion  of i ncreases pos s i b l e  have been made at  thi s 

t i me .  

2 .  Comparat ive  Effects 

a .  Immedi ate Decontro l of Crude O i l Pri ces 

Decontrol cou l d  prov i de a comparabl e i n crease in petrol eum 

product i on by 197 9 ,  but by 1 985 i t  wou l d  prov i de a neg l i g i b l e  i ncrease ,  

whereas NPR- 1 cou l d  st i l l  be produc i ng s i g n if i cant  q uanti t ie s  of crude 
oi l .  
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Decontro l wou l d  produce hi gher  l evel s of ai r po l l ut ion emi s

s i ons . Spec i f i ca l l y ,  hydrocarbon emi s s i ons wou l d  be h i gher than the 

comparab l e  NPR- 1 case by from 422 to 1 705 l bs/hr ( 1 00 to 404% ) .  
Loca l i zed probl ems i n  s howi ng a net emi ss i on reduct ion  wou l d ,  therefore , 

be greatly aggravated . 

Some of the producti on techno l ogies  wh i ch decontrol wou l d  

st imu l ate use s i gn i f i cantly hi gher quanti ties  of water than wou l d  be 
used at  NPR- 1 .  Spec i fi ca l ly ,  steam inject ion uses about 5 barrel s of 
water for every barre l of o i l  produced . In add i t i on ,  the water used 
must  be of  h i g her qua l i ty .  The l oca l probl ems of  obta i n i n g  suffic ient 

h i gh-qua l i ty water for such use cou l d  be substant i a l . 

b .  S tepped-Up Federa l Encouragement of  
Enhanced O i l  Recovery 

Federa l fundi ng of R&D for EOR techn iques cou l d  prov i de i n 
creased petrol eum producti on comparab le  to NPR-1 from 1979 u p  t o  1995 

and beyond . 

Steam i nj ecti on proj ects i n  Ca l i forn i a  wi th production l evel s 
comparab l e  to the NPR- 1 l evel wou l d  yi e l d  s i gn i f icantly hi gher a i r  

po l l u t i on em i s s i ons  for oxi des o f  n i trogen - 9300 l bs/hr  ( 800% ) ,  
su l fur d iox i de - 23, 600 l bs/hr ( 22 , 000% ) 3 and part i cu l ates - 1 730 l bs/ hr 
( 96 , 000% ) . Spec i f i c  l ocal probl ems cou l d be encountered with respect 
to part icu l ate and su l fur d i ox i de em � s s i ons i n  atta i nment or non

atta i nment area s .  Emi ss ion  offset programs may be requ i red . 

c .  Speed-Up o f  Federa l Lea s i ng 

Speeded-up l eas i ng of OCS l ands wou l d  probab ly  not prov ide i n 

creased petrol eum product ion comparab l e  to NPR-1 unti l some time beyond 

1985 . Th i s  a l ternati ve wou l d ,  the refore ,  be s imi l ar to a pos tponed or 

deferred proj ect at NPR- 1 .  
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I n  genera l , producti o n  of crude o i l from OCS area s wou l d have 

s i mi l ar impacts as an ons hore fac i l i ty ,  wi th the addi t i on of the i ncrea sed 
r i s ks due to o i l sp i l l s  at  sea . 

I .  New Techno l ogy A l ternati ves 

1 .  Descri p ti on 

Thi s a l ternat i ve i s  s i mi l ar to the no act i on a l ternati ve i n  that 

the mandate to produce crude o i l at  E l k H i l l s  at  MER wou l d  have to be 
revoke d .  The a nt i c i pated gap i n  meeti ng  projected domest i c energy 

needs , however , wou l d  be fi l l ed by new techno l ogy energy sources , 

pr imar i l y  so l a r ,  geotherma l , wi nd , and synthet i c  fuel sources . The 
federal government ,  act i ng  through the Department  of Energy , i s  sponsor i ng 
research , deve lopment , and demonstrati o n  p roj ects to deve lop  new sources 

of energy supp l y  whi ch  may be substi tuted for trad i ti onal  foss i l  fuel s .  

E nergy conservati on i s  a l so  recei v i ng much more atten ti on  as  a method 
to reduce rel i ance on  fo s s i l  fue l s ,  a l though to date , vol untary con serva

ti on programs have not had a s i gn i fi cant i mpact on domest ic  energy 

consumpti on .  Gi ven the p resent s tate of techno l ogy , the wi despread 

appl i cat ion  of new technol ogy sources cannot be expected to occur for 
at l ea s t  10 to 20 years . The actual  t i mi ng and rate of imp l ementati on  

of these a l ternative  energy sources wi l l  be d i rectly i nfl uenced by the 

effecti veness of conservation programs , the i nternati onal  pri ce of oi l ,  

d i scovery of new domest i c and i n ternati ona l o i l  f ie l ds , and the success 

of ongoi ng federa l and pr i vate research , devel opment , and demonstrat i on 
programs . 

2 .  Comparati ve Effects 

As i n  the case of the no acti on  a l ternat ives above , a l l i mpacts 

a s soc i a ted wi th i ncreased producti on of NPR- 1 , both benefi c i a l  and 
adverse , wou l d  be avoi ded i f  new technol og i es were substi tuted for 
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crude o i l a s  an energy source .  As a l so  i ndi cated above , however , the 

present state of technol ogy does not a l l ow for wi despread appl i cat ion  

of  sol a r ,  geotherma l , wi nd , and  synthe t i c  fue l sources for at  l ea st  1 0  to 

20 years . Domest i c  energy consumpti on i s  con t i nu i ng to g row at a more 

rap id  rate than i ncreased product ion  at  E l k H i l l s  cou l d  fi l l .  To curta i l  

domest i c  o i l product i on now , therefore , i n  favor of new energy sources , 

wou l d  resu l t i n  i ncreased imports of fore i gn oi l or energy shortages 
unt i l the wi despread u se of a l terna t i ve sources becomes  techno l o g i ca l ly 

a nd economi cal ly  fea s i b l e .  
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V I . ANY PROBABLE ADVERSE  ENV I RONMENTAL 
EFFECTS WH ICH  CANNOT BE AVO I DED 
SHOULD PROPOSAL BE IMPL EMENTED 

The proposed proj ect wi l l  create certa i n  unavo i dabl e adverse impacts 

dur ing operat ion  act i v i ti e s . Unavo i dab l e adverse impacts l arge ly i nvol ve  

a i r pol l ut ion  emi s s i on s , l osses  of vegetati on  and wi l d l i fe ,  and truck  

traffi c .  

A s i gn i f i cant i ncrease  i n  n i trogen oxi de ( NOx ) emi s s i ons wi l l  

res u l t  from the proj ect.  Hydrocarbon em i s s i ons  wi l l  a l so i ncrease 

dur ing mo st  of the proj ect peri od , but an em i s s i o ns offset program wi l l  

be i nsti tuted to achieve the net hydrocarbon em i s s i ons reducti on re

qu i red to atta i n  and ma i nta i n  the Nati onal Amb ient  Air Qua l i ty Standard 

for o x i dants . 

D i rect remova l and destruct i on  o f  vegetation  wi l l  occur i n  construc

t ion  areas . Most of the di sturbed area wi l l  parti a l ly  recover , a l though 

the va l ue of the restored habi tat wi l l  not be equ i val ent to that of the 

o ri g i na l . I ncreased traffi c due to the proj ect wi l l  res u l t in i n crea sed 

roadki l l s  of wi l d l i fe and these  i ncreased roadki l l s  co ul d i nc l ude the 
rare and endangered an imal spec i e s  -- the San J oaqu i n  ki t fox and the 

b l unt-no sed l eopard l i zard . 

The proj ect wi l l  a l so res u l t i n  i ncreased r i s ks to the human 

popul at ion , primari l y  to empl oyees at the s i te .  

Transportati on of  gas l i q u i ds from the gas proces s i ng p l a nts wi l l  

resu l t i n  s i gn ifi cant i ncrea ses i n  truck  traffi c even after the new 

ra i l road car l oa d i ng fac i l i ty i s  compl eted . The adverse impacts of  
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a i r pol l uti on emi s s i ons , no i se ,  traffi c d i srupti on , and an i mal  roadki l l s  

a s soci ated wi th truck traff ic  wi l l  cont i nue . 
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V I I .  RELAT I ONSH I P  B ETWEEN LOCAL SHORT-TERM 
USE  OF  MAN ' S  ENV I RONMENT AND 

MA I NTENANCE  AND ENHANCEMENT OF 
LONG-TERM PRODUCT I V I TY 

The s hort-term uses of the env i ronment l argely i nvol ve the vegetat i on 

l o s ses at construct ion  s i tes , temporary i nc reased truck traffi c ,  and use 

of the produced petro l eum and gas  l i q u i d s  now rather than in the future . 

As i nd i cated i n  Sect i on V I , parti a l  recovery of vegetati on l o sses  

wi l l  occur for most areas i mpacted , a l though the restored habi tat wi l l  
not be eq u i va l ent to that of the ori g i na l  vegetati onal commun i t i es . I f  

the proj ect were postponed i nto the future , s i mi l ar l o sses  and recovery 
wou l d  occur .  

The adverse i mpacts of  i ncrea sed truck  traffi c wi l l  occur even 
after the rai l road tank car l oadi ng capabi l i ty i s  i ns ta l l ed .  Offsett ing  
these adverse i mpacts wi l l  be the benef i c i a l effects  of usi ng the 
del i vered gas  l i q u i ds , whi c h  presumably wi l l  repl ace more pol l uti ng fuel 
o i l . 

I f  unprocessed fi e l d  gas  were i njected at  thi s t ime , a reduced 

quanti ty of the gas l i q u i ds coul d be produced at the end of petrol eum 
product i o n .  Ai r q ua l i ty benefi ts from use of gas  l i qu i ds cou l d  be more 

i mportant at a l ater date . 
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V I I I .  ANY I RREVERS I B LE AND I RRETR I EVABLE  
COMM I TMENTS O F  RESOURCES  THAT 

WOU LD BE I NVO LVED I N  THE P ROPOSED  
ACT I ON IF  I MP LEMENTED 

Two maj or  comm i tments o f  resources wou l d be  created by the  proposed 

project :  ( l ) the ene rgy ( i . e . , e l ectri c i ty and fue l s )  c o n s umed by con

s truct i o n and ope rat i on of  product i o n  act i v i t i e s ; and ( 2 )  the foss i l  

fue l s themse l ves  as obta i ned and so l d  from the E l k H i l l s  Reserve i n  the 

man ner  and s c hed u l e propo sed .  Ene rgy cons umpt i o n 

used for u l t i mate recovery o f  reservo i r  gas after 

and eventual  sa l vage o f  the system ' s  fac i l i t i e s .  

wou l d i nc l ude ene rgy 

o i l producti o n s tops 

A port i o n o f  the 

e q u i pment and mater i a l s used  i n  fab r i cat i on and assemb l y  o f  proj ect 

fac i l i t i es wou l d  not be l o st , s i nce the equ i pme nt wou l d  general l y  have 

some sa l vage val ue even  after l o ng years o f  u s e .  

Comm i tme nt o f  t h e  fos s i l fue l s t o  sa l e wou l d  re nder them i rretr i ev

ab l e  fo r use i n  the future . Th i s  app l i es to the petro l eum and gas 

l i qu i ds p l anned for sa l e throughout the operat i ng peri od .  The a s s o

c i ated gas wou l d  be i nj ected and  recovered at the end  o f  petro l eum 

product i on .  The i n i t i a l comm i tme nt de s i gnated by P . L .  94-258 i s  for a 

6-yea r product i on p e r i o d .  After th i s  t i me the P res i dent may extend pro

duct i on by add i t i ona l  peri ods o f  up to 3 years eac h . 
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I X .  CONS I DERAT IONS THAT OFFS ET ADVERS E  
ENV I RONMENTAL EFF ECTS 

The benef i c i a l effects from th i s  proj ect cons i st of achi ev i ng 

i ncreased domes ti c petrol eum producti o n ,  i ncrea sed empl oyment ,  a nd 

economic  acti v i ty.  

The proj ect a l terna ti ves of  se l l i ng a l l or a porti on of the a s soci 
ated gas  i n  add i t i on to the crude o i l  and gas l i qu i ds wou l d  achi eve some 

add i t iona l  a i r  qual i ty benefi ts i n  the short term, bu t the se benefits 
are ones whi c h  wou l d  have to be s ubsequently g i ven up s i nce the as so

c i ated ga s wou l d  not be ava i l a b l e after petrol eum produc t i on cease s .  

The no proj ect a l ternati ve wou l d e l im i nate a l l benef i c i a l  and ad

verse impacts descr i bed as  res u l t i ng from the proposed proj ect .  I n  
add i t i on ,  the impacts a s soc iated wi th ongo i ng devel opment acti vi t i e s  

( empl oyment and adverse a i r  pol l ut ion emi s s i ons ) wou l d  a l so b e  del eted . 
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A .  I ntroduct ion 

X .  PUBL I C  HEARI NGS 

Publ i c  heari ngs to receive corrments and answer questi ons rel at i ng 
to the Draft Env i ronmenta l Impact Statement for petro l eum producti on at 

N PR- 1 at the maximum effic ient rate were conducted dur inq  the afternoon 
and even i ng of August 1 ,  1978 at the C i ty Counci l Chambers , 1 501 Truxton  
Avenue , i n  Ba kersfiel d ,  Cal i forn i a .  

A noti ce announc i ng the avai l abi l i ty o f  the DE I S  and the t ime and 
p l ace of the publ i c  heari ng was publ i shed in the Federal Reg i ster on  
June 23 ,  1 978 . Pres s rel eases announci ng the publ i c  heari ngs were a l so 

d i stri buted to the l oca l news medi a i n  advance of the heari ngs . 

The heari ngs were conducted by a three member P res i di ng Board 

compri sed of Mr.  John B .  Farma ki des , cha i rma n ,  Board of  Contracts 

Appea l , Department of Energy ;  Dr. Ri chard F .  Hi l l , Executive Manager , 
Eng i neeri ng  Soc i eties  Comm i s s i on on Energy ;  Dr .  Phi l i p Gustavson , 

D i rector of Env i ronmental I mpact Stud i e s ,  Argonne Nati onal Laboratory.  

A techn i ca l  panel cons i sted of Corrmander Rog er Marti n ,  Offi cer in  

Charg e ,  Nava l Petro l eum Reserves i n  Ca l i forn i a ;  Mr.  Joseph  Lag l er ,  
F i e l d Projects Manager , Naval Petro l eum Reserves i n  Ca l i forn i a ;  Mr . Peter 

Antonel l i ,  D i rector of Crude O i l Supply and Al l ocation  D i v i s i on ,  

Economi c Regu l ato ry Admi n i s trat ion ,  Department o f  Energy ;  Mr . R i chard 

T. Ru s sel l ,  Eng i neer- i n-Charge of E I S  Contracts , U . S .  Naval Faci l i t ies  

Eng i neeri ng Command ;  and  Mr .  Wi l l i am Van  Horn , U RS Company , E I S  contractor .  
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A transcri pt  of the heari ng was made and i s  ava i l abl e for publ i c  

rev i ew a t  the offi ces of  the Di recto r ,  Naval Petrol eum and O i l  Sha l e  
Reserves , Department of Energy , Wa sh i ngto n ,  D . C .  and the offi ces o f  the 
Offi cer i n  Charge of Constructi on ,  U . S .  Naval  Faci l i t i e s  Eng i neeri ng  

Command , San  Bruno , Ca l i forni a .  I n  add i t i o n ,  the Pres i di ng Board has 
prepared i ts report , i dent ifyi ng unreso l ved i s sues  ra i sed  at the publ i c  
heari ng whi ch a re deemed cri ti ca l  to the Board and presenti ng the 
reconnnendations  of the Board concern i ng the treatment of the se i s sues i n  
the f i na l  envi ronmenta l impact statement i n  a manner wh i c h  wi l l  promote 
i nformed deci s i on maki ng . The ful l text of the Board Report i s  i ncl uded 

l ater in thi s section . 

The fol l owi ng i s  a suJTJTiary of the pub l i c  hear i ng s , focus i ng on the 

i ss ues ra i sed by spea kers address i ng the Board . Where appropri ate , 
response s to the comments of the speakers are i nc l uded . Sta ff presenta

ti ons o n  the proposed operati ons and scope of the project are not 
i ncl uded i n  deta i l s i nce thi s subj ect matter is fu l ly covered in the 
DE I S  a nd F E I S .  Fo l l owing  the heari ng summary are cop i e s  of  l etters 
subm i tted in response to Board requests and the report of the Pres i d i ng 
Board . 

The fol l owi ng s pea kers addres sed the Board : 

1 .  Mr . Stephen  Wr i g ht ,  C i ty Manager , C i ty of Taft 
2 .  Mr . Mel v i n  Kra use , Kern County P·l ann i ng Department 
3 .  Mr . Wi l l i am T .  Ho ug hton ,  Coordi nator o f  Strateg i c  P l a nn i ng , 

Chevron ,  U . S . A .  
4 .  Mr . Stephen J .  Pehan i c h ,  A s s i stant  V i ce Pres i dent,  Ca l i forn i a  

I ndependent Producers Associ ation  

5 .  Mr . J o hn Bergqu i st ,  Seni or Supply P l ann i ng Eng i neer ,  Southern 
Ca l i forn i a  Ga s Company 

6 .  Mr . Kei th Bi rdswe l l ,  Ma nager of Supp l y ,  Beacon Oi l Company 
7 .  Mr . J o hn Za l etel , Ba kersf ie l d ,  Cal i forn i a  
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B .  Surrnnary of Heari ng s  

1 .  I ntroductory Statements 

Cha i rman Farmaki des opened the afternoon ses s i on of the publ i c  

heari ngs a t  2 : 00 p .m .  by we l comi ng those present and exp l a i n i n g  the 
purpose of the heari ngs . T h i s  was to i denti fy i ss ues unresol ved i n  t he 

draft env i ronmenta l impact statement .  He stated that noti ce of  the 
publ i c  hear i ng had been  publ i shed i n  the Federal Reg i ster i n  June , 1978, 
and that the hear i ng wou l d be l eg i s l at ive and not adj udi catory .  That 
i s ,  formal procedures such as  cross-exami nat ion , di scovery , and testi 
mony under oa th wou l d not be fol l owed , and that q uesti ons cou l d be as ked 
of staff by part ic i pants and the Board ,  and of part i c i pants by staff and 
t he Board . A record of  the procedures wou l d  be ava i l ab l e  through the 
pub l i c  doctr i ne rul es of the Department of Energy a s  noted i n  the 
Federal Reg i ster. Mr . Farmaki des then i ntroduced the other board 
members . 

Conunander Marti n then i ntroduced the other members of the techn i cal 
panel and gave a s l i de presentat ion on  the E l k Hi l l s  production  project , 

covering the fol l owi ng : rol e of the Department of Energy ; the background 
of  the reserve ; the ownersh i p  pattern and i nvol vement of Chevro n ,  U . S . A .  
i n  the product ion act iv i tie s ;  operati onal organ i zat ion ; product i on and 
expl orati on zones ; current product ion ;  d i spos i ti on of crude o i l s ;  
deve lopmenta l  act i v i t ies  a ssoc i a ted wi th i ncreased production  ( i ncl uding  
about 700 new we l l s ,  two new gas  p l a nts , tank setti ng s ,  p i pe l ines , 
ra i l road s i di ng ) ;  devel opment schedu l e  and projected product ion .  

Mr . Russel l then gave a presentat ion o n  the env i ronmental impact 
s tatement .  Mr . Ru s se l l rev iewed the Congres s i ona l author ization  for 

devel opment and exp l o rati on i n  1 974 ; the preparati on of two candi date 

environmenta l impact assessments (one assuming production of 160, 000 

barrel s of o i l  per day ( BOPD ) for one year ,  and the second assum ing  
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p roduct ion at 400 , 000 BOPD ) ; determi nat i on by the Navy 1 s Envi ronmenta l 

Impact Statement Rev i ew Pa nel that nei ther represented a major  Federal 
acti o n ;  the author i zat ion  in December 1976 by that panel  to a s sume 
product ion  at 1 60 , 000 BOPD for two years rather than one ; and the 

p urpose of the draft env i ronmenta l impact statement under cons i deration  

whi ch  i s  the construct ion  a nd operat i ons of  fac i l i t ies  necessary for 
produc t ion  at  the max imum effi c i ent  rate , est imated at  260 , 000 BOPD 

i n i t i a l l y  and grad ua l l y  taperi ng off . 

2 .  Mr . Step hen  Wr i ght ,  Ci ty Ma nager of Taft 

The Ci ty of Taft supports the proj ect , but i s  concerned that the 

q uest i on of soc i oeconom i c  impacts on  the C i ty are not adequatel y ad
dressed i n  the DE I S .  I t  i s  erroneous to a s s ume , a s  the DE I S  di d ,  .that 
a l l  the g rowth stemmi ng from the proj ect wi l l  occur in the Ba ke rsfie l d 
area . I n  add i t i o n ,  some of the bui l d i ng data used i n  the a na l ys i s  

are out  of date . The m i t i gation  measures ment i oned i n  the report are 
i nadequate . The federa l government shou l d a s s i st i n  the mi t i gat ion of 
i mpacts , whi ch wi l l  be substant ia l  for the C i ty of Taft . 

RESPONS E :  

T he bui l d i n g  data i n  the report has been updated to refl ect more 

current data . The C i ty has engaged a p l anni ng consu l tant  to assess  

the  impacts wh ich  i ncreased o i l  production  wi l l  have on the C ity 

of Taft . See res ponses to Mr . Wri g ht 1 s  l etter i n  Section  X I . 

3 .  Mr . Mel v i n  Kra use , Kern County Pl ann i ng Department 

Wri tten comments have been submi tted and i nc l uded in Section  X I  
of  thi s F E I S .  He  s ummari zed the comments oral l y .  
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RESPONSE : 

See Kern County P l ann i ng Department l etter and responses i n  

Sect ion X I .  

4 .  Mr . Wi l l i am T .  Ho ughton ,  Chevron , U . S . A .  

I wou l d  l i ke to focus on  one quest ion : wi l l  i ncreased production  

of  E l k H i l l s  crude res u l t i n  a net  i ncrease i n  domestic  p roduction?  The 
Department of Energy wants to max imize  domestic  crude product i on and i n  
do i ng so , reduce the nationa l ba l ance of payments defi c i t .  We  be l i eve 
E l k H i l l s  product ion wi l l  resu l t  i n  a net i ncrease i n  domest i c  o i l 
producti on by d i s p l aci ng some of the h i g h  s u l fur forei g n  crudes 

imported to the West Coa st .  C hevron U . S . A .  proj ecti ons i n d i ca te imports 
of h i g h  s u l fur crude decl i n i ng 5 l ast  year to 250 , 000-300 , 000 barrel s 
per day in  1 985 .  I ncreased production may res u l t i n  more A l a s kan crude 

be i ng s h i pped throug h the Pa nama Cana l . However , the effect wi l l  st i l l  
be to reduce imports . The D E I S ,  rel yi ng on  a study by the Pace Company , 
states that i n creased product ion at  E l k H i l l s  may resu l t i n  curta i lment 
of other Ca l i forn i a  crude o i l  production . We do not be l i eve thi s i s  
a correct i n terpretat ion  o f  the Pace study .  The study expects price  
pres sure to resu l t  from E l k H i l l s  product ion  but not  decreased product i on . 
Th i s s hou l d  be stud i ed furthe r .  

A second po i nt to cons i der i s  that l i g ht E l k H i l l s  crude may serve 
as a d i l uent and fac i l i tate the movemen t of othe r  San Joaqui n Va l l ey 
hea vy crudes through updated p i pel i nes . A range measure i s  two barrel s 
of Steven s Zone crude wi th one barre l  of San Joaqu i n  crud e .  (Mr . 
Ho ughton was reques ted by Board members to subm i t  s upporti n g  data on  
th i s matter . See Mr . Ho ughton ' s  l etter wh i ch i s  i nc l uded i n  Sect ion X . C . ) 
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RESPONSE : 

The Pace  Study has been reeval uated i n  l i ght  of more recent data 

concern i ng the di spos i ti on of A l aska North S l ope crude oi l produc
t i on .  Appendi x P and other rel evant porti ons cf the DE IS  have 

been revi sed to refl ect the new analys i s  of the i mpact of El k 
Hi l l s  product i on on West Coas t  oi l s uppl i es . 

5 .  Mr . Stephen J .  Petani ch , Cal i forn ia  I ndependent Producers 
As soc i at i on 

I ndependent producers i n  Ca l i forn i a  and espec ia l ly i n  the San 
Joaq u i n  Va l l ey ,  have been and wi l l  conti nue to be adversely affected 
economi cal ly by i ncreased El k H i l l s  producti on . The C . I . P . A .  Board of  
Di rectors adopted a pol i cy s ta tement that " El k  Hi l l s production s houl d 
be parti a l ly curta i l ed i n  accordance wi th good reservo i r  and eng i neering  
practi ces unti l adequate ent i t l ement ad;j u s tments are made by the 
Department of Energy to el i mi nate E l k Hi l l s  pri ce advantages . Once 
these  adj ustmen ts are made , El k H i l l s  producti on may proceed at  maximum 

effi c i ent  rates . 11 

I n  addi ti on ,  the emi ss i ons of ni trogen oxi des from the Nava l 
Petrol eum Reserve s hou l d be careful l y s tudied and eval uated . Emi s s i ons 
trade off poss i bi l i t i es in the San Joaqu i n  Val l ey are l imi ted , and 

E l k H i l l s  emi s s i ons s houl d  not be exempted . 

RESPONS E :  

T he enti tl ements program i s  under conti nuous eva l uat ion by the 
Department of Energy .  Changes have been made to the program to 

provi de further enti t l ement rel i ef for heavy Ca l i forn i a  crude oi l 

and to provi de economi c i ncenti ves for transporti ng Cal i forn i a  

crude o i l  to Gul f Coast , Eas t  Coa s t ,  a nd other domest i c  ref i neri es .  
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6 .  Mr . John Bergq u i s t ,  Southern Ca l i forn i a  Gas Company 

Southern Ca l i forn i a  Ga s Company i s  the l a rgest s i ng l e  gas d i stri 
bu t ion uti l i ty i n  the Uni ted States , servi ng a n  area of 13  mi l l i o n .  
W e  wou l d  be i nterested i n  any sa l e  o f  natura l  g a s  from E l k H i l l s , as 

d i scus sed in Al ternat i ves A ,  B ,  and C in the DE I S . Under Al terna

ti ves A, 8, or C ,  new faci l i t ies  wou l d  be requ i red to convey the gas 

at est imated costs of  $1 mi l l i o n ,  13  mi l l i on ,  and 14 . 5  mi l l i on ,  

respect ive ly .  Thi s gas  woul d be of cons i derabl e benefit  to SoCa l s 

customers , particu l ar ly  duri ng the next 3 to 4 years . However , a 
def i n i te commi tment as  to avai l ab i l i ty of thi s  supply wou l d  have to 
be made before SoCa l cou l d  underta ke to i nsta l l the requ i red fac i l i t i e s . 
We wou l d  l i ke to suggest two other a l ternati ves concern i ng pos s i bl e 
g a s  sa l es : ( 1 ) a modi f i ed pea k i ng s upply arrangemen t ,  whereby SoCa l 
woul d ca l l  for spec i f i c ,  l im i ted quant it ie s  dur i ng wi nter months to 
meet the req u i rements of its  hi g h  pri or i ty customers ; and ( 2 ) sa l e  of 
E l k H i l l s  ga s as a conti ngency supp ly  to serve as a backup for proposed 
LNG imports . U nder e i ther  of the above arrangements , SoCal cou l d repay 
the q uant i t i e s  recei ved pl u s  a bonus . 

RESPONS E :  

T he Government ha s conducted an economic  ana lys i s  o f  the sa l e  
of natura l  gas and found the current method o f  operati on to 
yie l d the g reatest amount of petrol eum rese rves . 
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7 .  Mr . Ke i th Bi rdswe l l ,  Beacon O i l Company 

Beaco n  Oi l Company i s  a smal l i ndependent refi ner l ocated i n  Hanford , 

Cal i fo rn i a .  Our ref i nery runs 1 2 , 000 barrel s of San J oaq u i n  crudes per 

day , of whi ch  more than 50% a re E l k H i l l s crude . The concl u s i ons  i n  
the DE I S  concern ing  the impact o f  i ncreased producti on  at  E l k H i l l s  o n  

the We st Coa s t  o i l  s u pp ly  s i tuat i on  are not up to  date . To  my knowl edge , 
no Ca l iforn i a  crude producti on  has been s hut  i n  as a resu l t of  E l k 

H i l l s  product i o n ,  and l i ttl e ,  i f  a ny ,  Al a s kan North S l o pe product i on 
has been d i sp l aced . Thi s i s  due to the superi or  qual i ty and env i ron
menta l  accep tab i l i ty of E l k H i l l s  crude.  About  400 , 000 to 500 , 000 barrel s 

per day of North S l ope crude have to be sh i pped to Gu l f  and East coasts 
due ma i n l y  to envi ronmenta l reasons . Thi s causes a n  added expense , but 
th i s o i l  i s  cons umed i n  the U . S . a nd  d i sp l aces fore ign  o i l . Th i s benefi ts  

the i n ternat i onal bal a nce of  payments probl em . Nei ther Beacon O i l  Company 
or  the I ndependent Refi ners As soci at ion  has seen any evi dence that El k 
H i l l s  product ion ha s been d i rectly respons i b l e  for any s hut- i n  Cal i forn i a  
o i l  product i on . 

RESPONSE :  

Text references to s uch shut-i n Cal i fornia  product ion have been 
de l eted . 
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The even i ng ses s i on of the publ i c  hea r ings  was cal l ed to order i n  

the Ba kersf ie l d C i ty Counc i l  Chambers a t  7 : 05 p . m . The presentati ons  
made duri ng the morn i ng sess i on were repeated for the benef i t of the new 
aud i ence . Fo1 l owi ng the presentat i ons , members of  the Pres i d i ng Board 

were g i ven an  opportun i ty to as k quest i ons . 

8 .  Quest ions  by Board Members 

Dr .  H i l l : How l ong before the f ie l d i s  depl eted , assum i ng  produc
tion  at  MER?  

CDR .  Mart i n :  Approx imately 30 yea rs , starti ng i n  1976 .  

Dr .  H i l l : What i s  the re l at ionsh i p of E l k H i l l s  producti on w ith  

the S trateg i c  Reserve Program? Cou l d  E l k H i l l s  produc 
t i on be reduced to al l ow i t  to serve as part of  the 
Strateg i c  Reserve? * 

CDR .  Mart i n :  The Nava l Petrol eum Reserves Product ion  Act of 1 976  

author i zes the Pres i dent to  move  E l k H i l l s  crude to 

the strateg i c  petro l eum reserve or to exchange E l k 

H i l l s  crude for comparabl e crudes to pl ace i n  the 
strateg i c  reserves . 

*Th i s  i s s ue was addressed by George Mc lsaac , As s i stant Secretary of 
the Department of Energy for Resource App l i cati ons , in an  i n terv i ew 
publ i shed i n  the Au gust 21 , 1 978  i ss ue of the Energy I ns i der , a DO E 
news l etter .  Accord i ng to Mci saac , a strateg i c  reserve must be abl e 
to produce a 1 arge q uant i ty of o i  1 and mo ve i.t q u i c k ly  to areas of 
nee d ,  predomi nant ly  the Mi dwest  and Northeast  areas of the country .  
E l k H i l l s  cou l d  not serve a s  a s trateg i c  reserve because the 240 , 000 
barre l s  of o i l per day i t  wi l l  prov ide wou l d  be a sma l l fraction  of 
the o i l that wou l d  be l o st in another embargo s i tuati on  ( the U . S .  
i mports about  8 m i l l i on barre l s of o i l per day ) , and there i s  no 
way to move E l k H i l l s  crude q u i c kl y  to where i t  wi l l  be needed most . 
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Dr . Hi l l :  Cou l d  the a i r  qual i ty impacts associ ated wi t h  the 

a l ternati ves di scussed in the D E I S  be quanti fied?  

Mr . Ru sse l l :  Yes . The F E I S  wi l l  be amended to i nc l ude th i s  
i nformati on . 

Dr . H i l l :  

CDR . Mart i n :  

Under A l ternat i ve C ,  i s  the questi on concern ing  the 
ava i l ab i l i ty of i nj ecti on water a ser i o u s  constra i nt? 

We have i n i ti a ted a p i l ot program to determine the 

s u sceptabi l i ty of some of the reservoi rs to water 

fl oodi ng . We are a l so  conduct i ng an exp l oratory 

program to test the sa l i ne water formati ons at  

E l k H i l l s ,  bu t i t  wi l l  b e  at l east  s i x  months before 
any mean i ngfu l  data are avai l abl e .  

Dr . Gustavso n :  I s  there any way to economi cal ly  reduce the n itrogen 
ox i des  emi s s i ons as soci ated wi th  th i s  proj ect?  

Mr . Rus se l l :  We are l oo ki ng i nto th i s i ssue  i n  conj uncti on wi th  
EPA .  The techno l ogy for contro l l i ng n i trogen oxi des 
is j us t  devel op i ng and we are l ooking  i n to the se 
a l ternat ives . E PA has to approve the New Source 
Rev iew App l i cat ion . 

Dr . Gustavson : What i s  the econom i c  impact of  n i trogen oxi des em i s si ons 

-0n ag r icu l ture? 

Mr . Ru s se l l :  Th i s i s  a very d i ffi cu l t  i s sue  whi c h  i s  st i l l  under 

i nvesti gat ion . The Kern County A i r  Pol l uti on Contro l  
D i s tr i ct ,  wh ich  has to  approve our permi t ,  has i nd i cated 
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they are i nterested i n  n i trogen oxi des emi ss i ons to the 
extent that the n i trogen di oxi de standards are met . The 

a i r  qual i ty a spects of thi s proj ect are addressed in three 

processe s :  the envi ronmental impact report wh i ch we are 

d i scussj ng today , the New Source Revi ew Appl i cation , 

whi ch i s  approved by EPA,  and a permi t for authority 

to construct and operate the faci l i ty ,  whi ch i s  

fi l ed wi th the Kern County A i r  Po l l ut ion  Contro l Di stri ct . 

9 .  Mr . John Za l etel 

Ha s the l evel  of hydrocarbons and ni trogen oxi des present  at 

E l k H i l l s  prior to i ncreased production i ncreased? Is  there ongo i ng  
a i r  qua l i ty mon i tori ng? 

RESPONS E :  

The Kern County Ai r Po l l ution Control d i str ict  has been 

moni tor i ng a i r  qua l i ty l evel s i n  the E l k H i l l s  areas for 
several years . H i stori ca l  and recent a i r qua l i ty informat ion 
i s  presented i n  Append i x  H .  

fo l l owi ng Mr . Za l etel ' s  q uest i ons , the hearings  were adjourned . 

C .  Letters Requested at Publ i c  Heari ngs 

Dur i ng the course of  the publ i c  heari ngs , two speakers were requested 

by the Pres i d i ng Board to submi t further i nformati o n ,  whi ch wou l d be 
i ncorporated i nto the publ i c  record . Mr . Wi l l i am T .  Houg hton was a sked 
to s ubmit  i nformat ion substanti ati ng the rat i o of l i ght E l k H i l l s  crude 

u sed as a di l uent  i n  combi nation wi th San Joaqu i n  Val l ey heavy crudes 
to fac i l i tate the i r  movement throug h unheated p i pe l i nes . Mr . Peter 
Antonel l i  was a s ked to submi t i nformation  on the di sposi t i on of Al a skan 

crude oi l .  
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The two l etters subm i tted i n  response to the se requests are 

i nc l uded i n  thi s sect i on .  
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Chevron 

= Chevron U .SA Inc.  
575 Ma rket St reet, San F ranc isco, CA 94 1 05 

Planning and Analysis 
R .  R .  B owles 
General Manager 
J. W. D ewes 
Manager, Business P lann ing 
J. J. Motroni  
Manager, Operations P lann ing 

Officer in Charge of Construction 
Naval Facilities Engineering 

Command Contracts , Elk Hills 
San Bruno , California 94066 

Dear Sir : 

August 10 , 1978 

At the August 1 ,  19 78 hearing held in Bakersfield , Chevron U . S .A .  provided 
comments on the Draft Environmental Impact Statement regarding the production 
of Elk Hills crude at the maximum efficient rate . 

Following our prepared statement , Chairman Farmakidis asked a question 
related to the pipeline diluent benefits of Elk Hills Stevens Zone crude . 
At that time we responded that a rough rule of thumb suggested that each 
additional two barrels of Elk Hills Stevens crude would allow an additional 
one barrel of San Joaquin Valley heavy crude to be moved through an unheated 
pipeline . 

Our basis for the above rule of thumb is the following : 

Chevron U . S .A .  currently moves Elk Hills Shallow Zone crude 
through our unheated pipeline , without the presence of a 
lighter crude as diluent . 

A mixture of 60% Elk Hills Stevens crude and 40% San Joaquin 
Valley heavy crude would have the same viscosity as Shallow 
Zone crude . Therefore , such a mixture can be moved economi
cally through an unheated pipeline . (Our rough 2 : 1  rule of 
thumb is slightly more conservative than the 2 : 1 . 3  ratio 
suggested here . )  Our calculations are attached . 

We trust that the foregoing will prove useful . 

WTH: mcw 
Attachment 

w .  lf.P:::/Ai 
Coordinator, Strategic Planning 

X- 13  



Crude 

Elk Hills Stevens Zone 

Elk Hills Shallow Zone 

TABLE I 

MIXTURE OF HEAVY CRUDE OIL 
AND 

ELK HILLS STEVENS ZONE CRUDE 

Gravity 
0API 

36 

25 

San Joaquin Valley Heavy 14 
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Viscosity 
Centistokes 
At 60° F .  

5 . 7  

45 

14 , 000 
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Departm ent of En ergy 
Washington,  D . C .  2046 1 

M E MO RANDUM FOR J O H N  B .  F A RMAK I D E S  

�\u r,  1 c· - .-. -,() r " · IJ t ..i  

C HA I RI·1AN , C O M M I TT E E S  AN D BO ARDS 

F ROM : P ET E R  A .  ANTON E L L I  r. �-
O F F I C E  O F  F U E L S  R E G U L AT I ON , ERA 

S U BJ E C T : D I S PO S I T I O N  O F  A LAS K AN N ORT H S LO P E  C RU D E  O I L  

D u r i ng t h e  p u b l i c  h e a r i ng c o n c e r n i n g  N a v a l  P e t r o l e um R e s e r v e  i l  
( E l k  H i l l s )  o n  A u g u s t  1 ,  1 9 7 8 , D r . R i c h a r d  F .  H i l l  r e q u e s t ed 
t h a t I f u r n i s h  f o r  t h e  p u b l i c  r e c o r d  c e r t a i n spe c i f i c i n f o r m a t i o n 
c o n c e r n i n g  t h e  d i sp o s i t i o n  o f  A l a s k a n  N o r t h  S l o p e  C r u d e  O i l  ( AN S ) . 
Th e c h a r t  be l ow s h o w s  t h e  d e s t i n a t i o n  o f  AN S c r u d e  o i l f o r  t h e  
pe r i o d  J a n u a r y  t h r o u g h  M a y  1 9 7 8 . A s  c a n  b e  s e e n  i n  t h e  c h a r t ,  
a s  t h e  s h ipm e n t s  o f  AN S c r u d e  o i l i n c r e a s e  t h e  r e f i n e r y  r e c e i p t s  
i n t o  PAD I th r o u g h  I V  a l s o  i n c r e a s e . 

Dom e s t i c Re f i n e ry R e c e i o t s  o f  
Al a s k a n N o r t h  S l o p e  c r u d e oTI 

( M B/ D ) 

T o t a l  AN S PAD v C a l i f o r n i a  PAD I - I V  
C r ud e  Re c eTp t s  Re c e i �  R e c e i p t s  ----

( ex c a l i f . )  
1 9 7 8  

J a n u a r y  6 6 8  2 0 2  3 0 8  1 5 8  

F e b r u a r y  7 1 7  1 9 9  3 3 5  1 8 3  

M a r c h 8 3 7  1 9 3  3 6 0  2 8 4  

Ap r i l  9 2 3 2 1 5  3 7 6  3 3 2  

I� a y  1 , 1 8 6  1 9 8  4 9 0  4 9 8  

S o u r c e : D O E  En t i t l em e n t s  P r og r am R e p o r t i n g  F a r ra E RA- 4 9  

c c : 
C D R  Ro9e r M a r t i n 
O f f i c e r  i n  C h a r g e  
N a v a l  P e t r o l e um Re s e r v e s  

i n  C a l i f o r n i a  

M r . R i c h a r-d Ru s s e l l  v 
E n g i n e e r - i n - C h a r g e  o f  E I S  C o n t r a c t s 
O f f i c e r  i n  C h a r g e  o f  C o n s t r u c t i o n , 

E l k H i l l s  

X- 1 6  



D .  Report of the Pres i d i ng Board 

Fo l l owi ng the pub l i c  heari ngs , the Pres i d i ng Board prepared a 

report based upon i ts review of the draft envi ronmenta l  i mpact sta te 

ment and the hea ri ng record . The Boa rd ' s  report i dent ifi es those 
unresol ved i s s ues ra i sed a t  the heari ngs wh i ch the Board deemed 

to be cri tical  to future dec i s i ons concern i ng the operati ons and 
presents the Board ' s  recorrvnendati ons for the treatment of these i ss ues 
i n  the fi na l envi ronmenta l  impact s ta tement in a manner whi ch wi l l  

promo te i nformed deci s i on-ma k i ng . The Board does not,  however ,  
attempt to reso l ve those rema i ni ng i ss ues or  to render j udgements 
concerni ng  the operati ons of the E l k H i l l s  petro l eum reserve . 

The fu l l  text of the Board ' s  repo rt fol l ows . 
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@ 
Department of Energy 
Washington, D.C. 20545 

Mrs . Ruth Clusen 

S eptember 1 1 , 1 9 7 8 

As s i stant Secret ary for Environment 
Department o f  Ene rgy 
Washington , D . C .  2 0 5 4 5  

Dear Mrs . C lusen : 

Con sistent with n o t i c e  o f  hear ing i s sued on F r i day , J une 2 3 , 
1 9 7 8  ( 4 3 F . R . 2 7 2 3 0 )  pub l i c  hearings were held on the D r a f t  
Envi ronmenta l Impact S t atement " Petro leum P r oduct ion a t  
Max imum E f fi c ient Rate , N aval Petro leum Re se rve No . 1 ( E lk 
H i l l s )  Kern C ounty , C a l i forni a " , DOE/E I S - 0 0 1 2 -D , on August 1 ,  
19 7 8 .  The hear i n g s  were conducted by the unders igned 
Pres iding Board in con f o rmance with the procedures set fo rth 
in the not ice . 

Fol lowing rev iew o f  the Draft Envi ronment a l  Impact S t atement 
and o f  the record compi led , the Board has ident i f ied some 
i s sues wh i ch may be c r i t i c a l  to future decis ion making . The 
attached report s e t s  forth these i s sue s as we l l  as the Board ' s  
recommendat ion s conce rn ing the i r  treatment in the f inal 
impact s tatemen t .  

I n  addition , the Board has compi led a record o f  the he arin g s , 
con s i sting o f  the t r an s c r ipt s , and the written statements , 
documents and exhib i t s  submi tted by p r ivate person s , organ i z 2 -
tions and Gove rnment ag encie s , including the wr itten comments 
submitted a fter the c lo s e  of the he arings in re spon s e  to Board 
request . In accordance with the notice , th i s  he aring record 
and the Board ' s  report is be ing tr ansmitted to the Dep artment ' s  
pub lic document r ooms . 

Further , in accordance w i th the not ice o f  hearing and the 
mandate to th i s  B o a rd , thi s  report is l imited to tho s e  
unre so lved i s su e s  re l at ing to DOE/EI S - 0 0 1 2 - D  wh i ch the Board 
determined c r i t i c a l  t o  future dec i sion �ak ing regarding 
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ME R  product ion at E lk H i l l s  Petroleum Re se rve . Thi s Board 
has neither unde rt aken to resolve the i s sue s rai s ed nor to 
rende r j udgements concerning such i s sues . We trus t , howeve r ,  
that the i r  iden t i f i c a tion and our re commendat ions on how that 
should be addre s s ed wi ll a s s i s t  the decision mak ing proce s s . 

En c l o s u r e : 
As s t a t e d  
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STAT EMENT 

I DENT I FY I NG V I EWS AND I S S UES ON 

THE D RAFT ENV I RONME NTAL I MPACT S TAT EMENT 

NAVAL PET ROLEUM RE S E RVE NO . 1 ,  DOE/E I S - 0 0 1 2 - D  

b y  the 

I .  Introdu c t i on 

P RE S I D ING BOARD 

S eptemb e r  1 1 ,  1 9 7 8  

The n o t i c e  o f  h e a r i ng i s s u e d  J une 2 3 , 1 9 7 8 ,  4 3  F e d .  Reg . 

2 7 2 3 0 , p ro v i d e d  that a pub l i c  h e a r ing would be h e l d  on 

Augu s t  1 ,  1 9 7 8 ,  i n  connection w i t h  the Draft E n v i r onme n t a l  

Impact S t atement , DOE/EI S - 0 0 1 2 - D  { DE I S )  on the P e t r o l e um 

P roduc t i on A t  Max imum E f f i c i ent Rate , N av a l  P e t r o l e um Re s e rve 

N o .  1 ,  ( E l k H i l l s ) , K e rn County , C a l i f o rn i a . T he he a r i n g s  

w e r e  he l d  i n  t he a f te rnoon a n d  even ing in B ake r s f i e l d , C a l i -

f o r n i a  i n  a c c o rd a n c e  w i t h  t h e  n o t i c e  and w e r e  conducted by 

the P re s i d i n g  B o a r d  ( Bo a r d )  e s t ab l i shed f o r  t h i s  p r oceed ing 

in accordan c e  w i th the r u l e s  of p ro c edure set f o r t h  i n  the 

notice . 

Commen t s  r e c e i v e d  on the DE I S  were not extens i ve , on ly s e ven 

s t atement s we r e  made by i n d i v i d u a l  c i t i z e n s , l o c a l  government 

ag e n c i e s  and p r i v a te o r g an i z a t i on s . !/ 
The B o a r d  h a s  r e v i ewed 

!/ W . T . H o u g h t o n , C oo r dinator of S t r ateg i c  P l an n i n g , Che vron , 
U . S . A , I n c . ; S tephen J .  P e h a n i c h , A s s t . V . P re s . , C a l i f . 
I ndep e n d e n t  P r odu c e r s  A s s o c . ;  S tephen L .  W r i gh t , C i ty Mg r . , 
C i t y  o f  T a f t , C a l i f . ; Me lvin K r ause , As s t . P l anne r , K e rn 
County A i r P o l l u t ion C on t r o l  D i s t ri c t ; John F .  B e rgq u i s t , 
S r .  S up p l y  P l an n in g  Eng r . , Southe rn C a l i f . G a s  C o . ; K e i th 
B r i dwe l l , Mg r .  o f  S upply , B e a c on O i l  Co . ; J oh n  Z a l e te l ,  
B ake r s f i e l d , C a l i f . , p r ivate c i t i z e n  
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th� imp a c t  s t a t eme n t  in l i gh t  o f  the comme n t s  made , i n c l u d i ng 

the r e s pon s e s  t o  the comme n t s  s ubm i t te d  by the techn i c a l  

s t a f f  con v e n e d  f o r  t h i s  h e a r in g . �/ 

I n  a c co r d an ce w i t h  t h e  not i ce o f  he a r i n g , the B o a rd h a s  

i den t i f i e d  on ly t h o s e  i s s ue s  wh i c h  i t  con s i d e re d  t o  be c r i t i-

c a l  to f ut u r e  d e c i s i on mak i n g  invo l v i n g  the ME R p r o du c t i on a� 

the N av a l  P e t r o l e um Re s e rve . I n  i d en t i f y i n g  t h e s e  i s s u e s  

the P re s i d i n g  B o a rd doe s n o t  p re s ume t o  j ud g e  t h e i r  me r i t s  

and does n o t  u n d e r t a k e  to r e n d e r  j ud g ement con ce r n i n g  t he 

course o f  t h e  ope r a t i on . T h i s  repor t ,  a lo n g  w i t h  cop i e s  o :  

the t r an s c r i p t , o r a l  and w r i t te n  comme n t s  s ubmi t t e d  t o  the 

Board at t h e  h e a r i n g , and the l i s t  o f  e xh i b i t s  a t t a c h e d  h e re -

t o  ( Appe n d i x  A ,  i n c l u d i n g  i n f o rmat i on and d o c ume n t a t i c �  

s ubmi t t e d  b y  t h e  s t a f f  to q u e s t i o n s  r a i s e d )  con s t i t u t e  th� 

r e cord o f  t h i s  p ub l i c  hea r i n g . Con c u r r e n t  w i t h t h e  s u b�i s -

s i on o f  t h i s  r e p o rt and re cord to t h e  As s i s t a n t  S e c r e t a r y 

Envi ronme n t , De p a r tment o f  Ene rgy ( DOE ) , i t  i s  b e i n g  s e n t  

the D i re c t o r , O f f i ce o f  N EPA Coord i n a t ion f o r  p l a c eme � �  i �  

the Dep a r tf:'le n t ' s p ub l i c  d o c umen t  rooms , and to t h e  O f f  i ce :-

I n  C h a r g e  O f  C on s t r u c t i on , N av a l  F a c i l i t i e s  E n g in e e r i n �  

Comma nd . 

�/ CDR Rog e r  M a r t i n , O f f i ce r  i n  C h a rg e , N a v a l  P e t r o l e um Re
s e rve s in C a l i f . ;  J o s e ph L a g l e r , F i e l d  P ro j e c t  M g r . , 
N av a l P e t r o l e um R e s e r ve s i n  C a l i f . ;  P e t e r  An ton e l l i , O i l:" .  
o f  Crude O i l  S upp ly & A l l o c a t ion D i v . , E RA , DOE ; Ri cha rc:: 
Rus s e l l , E n g i n e e r- i n - C h a rge o f  E I S  Con t r a ct s ,  O f f i ce r  i n  
Cha rge o f  C on s t ru c t i on , E l k  H i l l s ; W i l l i am Van H o r n , U RS 
Company - E I S  C o n t r a c to r , S an M a te o , C a l i f . 
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I I  U n r e s o l ve d I s s u e s  

The one p r ima ry i s s u e  unde r l y i n g  s e ve r a l  conune n t s  and s t a t e 

me n t s  m a d e  a t  t h e  h e a r i n g  re l a t e s  to t h e  d i s cu s s i o n  o f  

a l t e r n a t ive s i n  t h e  OB I S  a f f e ct ing the n e e d  f o r  p r od u c i n g  

y e t  mo re pe t r o l e um i n  a r e g i o n  wh i ch i s  i d e n t i f i e d  a s  

s u f f e r i n g  f r om a " g l u t "  o f  pe t r o l e um .  A s e c o n d  i s s ue 

r a i sed by the l o c a l g ove rnme n t  a g e n c i e s  r e l a t e s  t o  the n e e c , 

s t errun i n g  f r om s o c i o - e c onom i c  inp a c t s  o f  HE R p ro d u c t i on , f o r  

a s s i s t an c e  i n  a l l ev i a t i n g  " boomtown " s t re s s .  A t h i r d  i s s u E:  

re l at e s  to wh e t h e r t h e  d i s c u s s i on o f  a i r  q u a l i t y  i mp a c t  i s  

ade q u a t e . 

A .  T h e  f i r s t  i s s u e c an be exp r e s s e d  i n  t h r e e  q u e s t i on s : 

1 .  " h'h e t h e r p ro d u c t i on o f  c rude oi 1 : r orci E l k H i l l s  

s hou l d  b e  k e p t  to a m i n iDum be c a u s e  o f  an ove r 

abun d a n c e  o f  c r ude o i l i n  C a l i f o rn i a . " 

Th i s  q u e s t i o n  i n  t u rn i s  comp o s e d  o f  two p a rt s : ( a )  i s  t h e re 

s u ch a l a r g e  s u pp l y  o f  c r ud e  o i l  t h a t  s ome we l l s  a re s h u t - i n  

and s ome p r o d u c e r s  ( e s pe c i a l l y sn a l l  p r o d u c e r s ) a r e  r e c e i v � � �  

l mv p r i c e s ?  ( b )  i f  t h e  c r u d e  o i l  s upp l y  i n  C a l i f o rn i a  i s  

e x c e s s i ve , wo u l d  d e c re a s i n g t h e  s upp l y  o f  E l k  ll i l l s  c r u d £  

( be c a u s e  i t  i s  r e l a t i ve l y  l i g h t ) c a u s e  an i n c r e a s e  i n  o t he � 

C a l i f o r n i a  p r o d u c t i o n  ( g e n e r a l l y rauch he av i e r ) o r  c a u s e  an 

i n c r e a s e  in i mp o r t s ?  

Re l a t i ve t o  t h e  f i r s t  p a r t  o f  t h e  q ue s t i o n , t h e  DE I S  s t a t e s  
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( pa g e  p- 2 )  th a t  " ( i ) n the p a s t  ye a r , A l a s k a n  N o r t h  S l ope Oi l ,  

C a l i f o rn i a  o f f s h o re o i l deve l opment , and be g i nn ing p roduction 

a t  E l k  H i l l s  h ave c r e a t e d  a s u rp l u s  o f  c rude o i l  i n  C a l i forn i a "  

and t h e n n o t e s  t h a t  " ( p ) re s e n t l y the re i s  n o  e a sy way to 

t r an s po r t  th i s  ( ex c e s s ) o i l "  o u t  o f  C a l i fo r n i a .  

S te p h e n  J .  P e h an i c h , As s i s t a n t  V i ce P r e s i de n t  o f  the C a l i forn i a  

I n de !=> e n d e n t  P roduce r s  As s o c i a t i on ( C I PA ) ,  s t a t e s  t h a t  " ( i )  n d e -

pen d e n t  p r o d u c e r s  i n  C a l i f o rn i a  and e sp e c i a l l y i n  the S an 

J o aq u i n  V a l l e y  h ave b e e n  a n d  w i l l  con t i nue t o  b e  a dve r s e l y 

a f f e c t e d  by i n c r e a s e d  E l k  H i l l s  prod u c t i on "  ( T R  I - 5 0 ) a n d  

" ( s ) ome C a l i f o r n i a  p r o d u ce r s  i n  t h e  S a n J o a q u i n  V a l l e y  are 

s t i l l  s h u t - i n  and s ome a re r e c e i v i n g  a s  mu c h  a s  $ 1 . 0 0  be l o� 

f ed e r a l c e i l i n g  p r i ce l e ve l s  " ( T R  I - 5 1 ) . H ow e ve r , � 1 r . 

P e h an i ch s t a t e s that C I Pri " doe s n o t  p l a c e  t h e  e n t i re b l ai':'.� 

on E l k  H i l l s  b u t  r a th e r  s e e s  i t  as a comb i n a t i on o f  u n i q u e  

C a l i f o r n i a  f o r ce s "  ( T R  I - 5 1 ) . 

H ow e ve r ,  W i l l i am T .  H o u g h t o n , Coord i n a t o r  o f  S t r a t e g i c  

P l an n i ng f o r C h ev ron , U . S . A . , does n o t  b e l i e ve t h a t  the r e  i s  

a s u rp l u s  o f  c r ude o i l i n  C a l i forn i a  b e c a u s e  t h e  e x c e s s  above 

C a l i f o r n i a  r e f i n i n g  c ap a c i ty is be i n g  s h i ppe d by t anke � s  

t h r o u g h  t h e  P an ama C a n a l  a n d  t a n k e r s  a r e  a v a i l ab l e  f o r  

p ro j e c t e d  a d d i t ion a l  s upp l i e s  i n  C a l i f o rn i a  ( T R  I - 4 8 ) . 

a � '. · . .  

.l = -

add i t i on , Ke i th B r i dwe l l , M a n a g e r  o f  S up p l y  f o r  B e a con O i l 

C ompany , s t a t e s  " no C a l i f o rn i a  crude o i l  h a s , t o  t h e  b e s t  o :  

o u r  k n ow l e d g e ,  b e e n  s hu t  i n  b e c a us e  o f  E l k  H i l l s , "  ( T R  I I - 8 ) . 
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The c r u x  o f  t h i s  p a r t  o f  the q ue s t i on may be i n  the C I PA 

s urvey d a t a  an d " ev i dence o f  s hut- i n  we l l s  s i n c e  the e n 

t i t l e me n t s  p rog r am ", whi ch w a s  to be s upp l i e d  f o r  t h e  h e a r i n g  

r e c o r d  b y  Mr . P e h an i ch ( T R  I - 5 5 ) . I n  a n y  event , t h i s s ub j e c t  

sho u l d  b e  d i s c u s s e d  i n  g re a t e r  d e t a i l  i n  t h e  F i n a l  Env i r on 

men t a l  I mp a c t  S t a t ement ( FE I S ) . 

The s e c�n d p a r t  o f  t h i s  q ue s t i on - - wo u l d  d e c re a s i n g  t h e  

s upp l y  o f  E l k H i l l s  c r u de c a u s e  an i n c r e a s e  i n  o t h e r  C a l i 

f o rn i a  p r od u c t ion ? - - i s  con t rove r s i a l  b e c a u s e  o f  u n c e r t a i � 

t y  a s  t o  t h e  ab i l i ty o f  C a l i f o rn i a  re f i ne r i e s  t o  p r o c e s s  t h E  

h i g h  s u l f u r  c r u de f rom b o t h  A l a s k a  an d C a l i f o rn i a  an d 

be c a u s e  o f  t h e  u n ce r t a i n t y  a s  t o  t he n e e d  o r  d e s i r ab i l i t y  

o f  l i gh t  E lk H i l l s  c rude a s  a d i l u e n t  to f a c i l i t a t e  t h �  

movement o f  s ome S an J o a qu i n  V a l l e y  h e avy c r u d e  t h r o u s �  

p i pe l i n e s . 

Mr . B r i dwe l l  p o i n t s  o u t  that A l a s k a n  lJ o r t h  S l op e  c r u c E  

ave r a g e s  2 6 / 2 7  d e g r_ee s  A? I g r a v i t y  w i th l >.,  s u l f u r  a n d  o t. h e :

C a l i f o rn i a  c ru d e  i n  t y p i c a l l y 1 2  t o  1 8  d e g r e e s AP I g r a v i � �

w i th m o r e  t h a n  1 %  s u l f u r  whe r e a s  L l k  H i l l s  c r u d e  a v e r a o e s  

3 1 / 3 2  d e g r e e s  A P I g r a v i t y  a n d  about 1 / 2 % s u l f u r . H e  c o � 

c l u d e s  t h a t  b e c a u s e  o f  i ts s up e r i o r  q u a l i t y a n d  e nv i ro i : 

men t a l  a c ce p t a b i l i t y , E l k  H i l l s  c r u d e  " d oe s n o t  c a u s e  

p r ob l em s  f o r  C a l i f or n i a  and N o r t h  S l op e  c r u d e s "  ( T R I I - 9 ) . 

Mr . H ough t on , h oweve r ,  comp a r e s  E l k H i l l s  c ru d e  t o  1 0\,-
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s u l p h u r  f o re i gn c r ud e s  ( I ndone s i an )  a n d  c on c l ud e s  t h a t , 

be c a u s e  o f  the " ve ry low s u l f u r "  i n  I n don e s i an c r u de s , 

E l k  H i l l s c r u d e  wo u l d  f i r s t  " rep l a ce s ome o f  the h i g h  

s u l f u r  f ore i g n c r u de s "  ( T R I - 3 7 )  a n d  " i n c reme n t a l  E l k  H i l l s 

p r o d u c t io n  wi l l  d i s p l ace A l a s k a n  N o r t h  S l ope c rude " { T R  I - 3 8 ) . 

As t o  the d i l uen t q ue s t ion , Mr . H ou g h t o n  s t a t e s  t h a t  " l i gh t  

E lk H i l l s c r ude , a c t i n g  a s  a d i l ue n t , p r e s e n t l y  f a c i l i t a t e s 

t h e  movemen t  o f  s ome S an J oauq in V a l l e y  h e a vy c r ud e  t h r o u s �  

u n h e a t e d  p i pe l i n e s " and C hevron h a s  d e ve l o pe d  " a  r o u g h  

y a r d s t i c k " t h a t  " two b a r r e l s  o f  S t e v e n s z o n e  c rude w i l l  

a l l ow y o u  t o  c a rry ( on e  b a r r e l  o f )  h e a vy S an J o aq u i n  c r u d e  

th r o u gh ( an )  u nh e a t e d  p i pe l i ne " ( T R I - 4 0 ) . H oweve r , M r . 

P e h an i ch s t a t e s  t h a t  he i s  not " aw a r e  o :f  E l k H i l l s o i l  b e i ;: :

m i x e d  w i t h  h e a v i e r  o i l s  f rom t h i s  a r e a i n  t h e  t r an s p o r t c. -: :_ ::::: : 

o f  t h o s e  o i l s  o u t s i d e  o f  t h i s  r e g ion ) 11  ( T R I - 5 7 ) . � � . 

H o u g h t on a g r e e d  t o  s up p l y  a dd i t i on a l  i n f o rm a t i on f o r  the 

r e c o r d  on t h i s  m a t t e r  ( T R  I - 4 2 ,  see E x h i b i t  t 2 c J . T h i �  

i s s u e  s;1ou l d  b e  d i s c u s s e d  i n  the F E I S . 

2 .  " Wh e t h e r  i t  wou l d  be b e t t e r  t o  d e v e l op t h e  rn:: ::: 

c a p ab i l i ty o f  E l k H i l l s b u t  p � o d u c e  a t  a m i n imu� 

l eve l a n d  k e e p  E lk H i l l s a s  a p a r t o f  t he deve l o p i n :

n a t i on a l  S t r a t e g i c  P e t r o l e um Re s e r v e . "  

Mr . P e t e r  An t on e l l i , Di rector o f  C r u d e  O i l S up p l y  and A l l o c a 

t i on D i v i s i on , E c onom i c Re g u l a t o r y  Adm i n i s t r at ion , De p a r t me n t  

o f  E n e rgy , s t a t e d  t ha t  t h e  q ue s t i on " w a s r a i se d  b e f o re t h e  

s t r ateg i c  p e t r o l e um r e s e rve peop l e  i n  W a s h i n g t on a n d  I t h i n ) ;  
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the mo s t  v a l i d answer t h a t  they g ave to t h a t  w a s  t h a t  the 

type of o i l they a re con temp l a t i n g  p u t t i n g  i n to t h e  r e s e rve 

i s  o f  a d i f f e rent n a t u r e  than the o i l  th a t  i s  in t h e  E l k  

H i l l s  r e s e rve , a n d  they wou l d  h a ve h a d  t o  make m a j o r change s 

to t h e i r  p ro g r am i n  o r d e r  t o  a c conuno d a t e  t h e  q u a l i t y  o f  o i l  

t h a t  i s  c orn i n g  o u t  o f  the E lk H i l l s  re s e rve . "  T h i s  i s s u e  

sho u l d  b e  d i s cu s s e d  i n  t he FE I S .  

3 . " W h e t h e r  ope r a t ion o f  E l k  H i l l s  s h o u l d  be mod i f i e d  

t o  s up p l y  a v a i l ab l e  n a t ur a l  g a s  t o  t he d e f i c i e n t 

C a l i forn i a  m a r k e t  n ow r a the r t h an r e i n j e c t in g  i t  

.f o r  r e s e rvo i r  m a i n t e n a n ce . "  

C a l i f o rn i a , l i ke t he U . S .  i n  g ene r a l , i s  s u f f e r i n g  f ro� 

s eve re c u r t a i lme n t s  o f  n a t u r a l  g a s  ( a  de f i c i e n cv 0 £  a o o r o x i -- . .  

m a t e l y  4 6 5 Ml·'i c .f / d a y  o r  9 %  o f  t o t a l  dem a n o  f o r  C a l i :: o r n i 2  i :-. 

1 9 7 6 ) . J oh n  B e r g q u i s t , S e n i o r  S up p l y  P l an n i n g  E n g i ne e r  : o � 

S o u t h e rn C a l i f orn i a  G a s  Company , s t a t e d  t h a t  " w i t h  the g 2 �  

s upp l y  s i t u at i o n  wh i ch c u r re n t l y  e x i s t s  i n  S o u t he r n  C a l i f o r� l G , 

any p r o s pe c t ive s a l e  o f  g a s  f r om E l k H i l l s  Re s e rve b e come � 

very im?o r t an t "  ( T R  I I I - 3 )  and " i f i t  i s  d e c i de d  t h a t  E F  

H i l l s  g a s  m a y  be p r o d u c e d  and s o l d , t h e s e  n ev.· 9 a s s u?;=- 1 ::· 

v o l umes w ou l d  be o f  c on s i d e rable bene f i t t o  S oC a l ' s  re s i d e � � i � :  

and i nd u s t r i a l  c u s t ome r s  p a r t i cu l a r l y d u r i n g  t he n e � t  3 t (  

4 y e a r s " ( T R  I I - 5 ) . 
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A l t e rn a t i ve i n  t h e  DEIS t o  " s e l l  a l l  a s s o c i a t e d  g a s  a n d  

i n j e c t  add i t i on a l  w a t e r "  wou l d  supply about 3 6 0  M.�c f /D o f  g a s  

to t h e  C a l i f o r n i a  m a r ke t  ( DE I S  v - 5 ) . Th i s  a l te rn a t i v e  wo u l d 

s upp ly s ome 7 7 %  o f  the 1 9 7 6  c u r t a i lmen t .  

Th i s  a l te rn a t i v e  w o u l d  req u i re w a t e r  f lood i n g  o f  th e o i l 

re s e rvo i r s . Comman d e r  M a r t i n  s t a t e d  t h a t  t h e y  h a ve i n i t i a t e =  

a t h r e e  we l l  p i l o t  wate r f l ood p r o g r am a t  E l k  H i l l s  t o  d e 

t e rmine the v i ab i l i t y  o f  wate r f l ood i n g  a t  E l k  H i l l s . The 

ava i l ab l e  r e s u l t s  o f  th i s  p i l o t  prog r am sho u l d  be d i s c u s s e c  

i n  t h e  f i n a l  s t a t em e n t  i n  t e rms o f  b a l an c i ng the a l t e rn a t i ve s  

o f  g as an d wat e r  i n j e ct i on . 

B .  Th e  s e cond i s s u e  re l a t i n g  t o  the q u e s t i o n  o f  " boom t m,·c: " 

s t r e s s  w a s  r a i s e d  b y  S t e v e n  W r i gh t , C i ty Man a g e r  o �  T a � � . 

C a l i f o rn i a . H e  q u e s t i on e d  the adeq u a cy o f  t h e  DE I S  a s  t c  

t h e  d i s c u s s i on a n d  e v a l u a t i on o f  a s s i s t a nce , p r e s umab l y  

f eder a l  a s s i s t a n c e , neede d by t h e  C i t y  o f  T a f t  i n  mee t i � �  

the s o c i o- e conomi c i mpa c t  f rom the i n f l u x  o f  w o rk e r s  a � �  

f ami l i e s . T h e  n umb e r  o f  n ew h o u s i ng s t a.r t s  i n  T a f t  a r. :::: 

t h o s e  p ro j e ct e d  w i t h i n  t h e  n e x t  1 8  mon t h s  s h o u l d  b e  a dd r e s s e �  

a s  an i mp a c t . Any i n crea s e  i n  the s i z e  o f  T a f t  m a y  r e q u i r e 

a d d e d  s e r vi ce s , s u ch a s  p o l i ce , f i r e , s c hoo l s , h o s ? i t a l s , 

s ewa g e , w a t e r , e t c .  Me c h an i sms av a i l ab l e  f o r  a s s i s t i n g  i �  

c op i n g w i t h , o r  i n  p rovi d i n g f i n an c i a l  a s s i s t a n ce t o  me e t  

s uch n e c e s s i t i e s  s h o u l d b e  e x p l ored a n d  t r e a t e d  i n  t h e  f i n 2 J  

s t a t er.ten t .  
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I n  addit ion , ·due to the u n ce r t a i n t i e s  o f  s ome of the e f f e c t s 

o f  in creased p ro d u c t ion at E l k  H i l l s , Mr . W r i ght n o t e d  t h a t  

t h e  C i ty o f  T a f t  may f i n d  i t s e l f  w i t h  a n umb e r  o f  new v a c an t  

h o u s e s , and p l an s  and f a c i l i t i e s  t o  a c commo d a t e  a d d e d  p o p u -

l at ion wh i c h  wou l d  be c ome unne ce s s a ry . I t  i s  t h i s  con c e r n  

wi th the unce r t a i n ty o f  c ommi tme n t  towa r d s  a c commodat i n g  

i n c r e a s e d  popu l at i on ( i n c l u d i n g  t h e  f i n an c i a l  r i s k ) wh i c h 

l o c a l  i n s t i t u t i o n s  may be un ab l e  t o  a s s ume . Th i s  q ue s t i on 

app l i e s  t o  t h e  othe r n e a rby c ommun i t i e s  a s  we l l , i n c l u d i n g , 

t o  a l e s s e r  e x t en t , B ak e r s f i e l d .  T h i s i s s u e  shou l d  be 

i de n t i f i e d  in t h e  FES a n d  s u c h  s o l ut i on s or m i t i g at i ve 

me a s u re s  a s  may b e  po s s i b l e  s h o u l d  be d e s c r i bed and d i s c u s s e � .  

C .  The i s s u e  o f  a i r  q u a l i ty w a s  r a i s e d  by :.: r- . 1 1e l v i n  }� r a L.! S -E:  

o f  the K e rn C o unty P l an n i n g  C o mm i s s i on .  H e  s t r e s s e d  the n e e =  

t o  i den t i f y a i r  q u a l i t y  i mp a c t s  more q u a n t i t a t i v e l �  a n d , i �  

h i s  t e rms , more r e a l i s t i c a l l y  t h a n  i s  c u r re n t ly be i n g  d o n e  

i n  the s t a t emen t .  ·W h i l e  t h e  B o a r d  be l i eve s ove r- a l l  t h a �  

t h e  DE I S  a dd r e s s e s  t he s e  i s s u e s  s a t i s f a c t o r i l y , s o�e a r e a £  

c ou l d  be me an i n g f u l l y  i mp r ove d .  T h u s , the f i n a l  s t a t eLle � �  

s h ou l d  exp l ore i n  g re a t e r  d e t a i l t h e  a i r  q u a l i t y  i�pa c t  

w i t h i n  K e rn C o u n t y  by u s i n g  more c u r re n t  d a t a  o n  t y p e  a n d  

moveme n t  o f  t r a f f i c  i n  t h e  a re a , a n d  f rom t h e  impa c t s  c f  

d r i l l i ng mud s  a n d  o t he r w a s t e s  g e n e r a t e d  by the ope r a t i o � 

o f  t h e  E l k  H i l l s f a c i l i t y . �1r . K r a u s e  n o t e d  t !'l a t  t h e  
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P l anning Commi s s i on , mee t i n g  f o r pu rpo s e s  o f  e s t ab l i sh i n g  

f uture comp l i a n c e  w i t h  a i r  q u a l i ty r e g u l a t i on s , req u i re �  

know l edge o f  a l l  p r oposed a c t i vi t i e s  i n  the county and , 

i n  the S an J oaq u i n  V a l l ey , s o  t h a t  p ro j e c t i ons and s h i f t s  

i n  a i r  pol l ut ion a l l o cat ion c a n  b e  made o n  a s ound b a s i s . 

Thus , in order f o r  K e rn C o u n t y  t o  d e ve l op a c c u r a te a i r  

q u a l i ty p ro j e c t i on s  a n d  p l a n s  f o r  s t a t e  a n d  f e d e r a l  re q u i re

ment s , i t  is n e ce s s a r y  t h a t  the imp a c t s  of ME R prod u c t i or: 

a t  E lk H i l l s b e  q u a n t i f i e d  t o  the m a x imum e xt e n t  po s s ib l e . 

T h i s  i n f orma t ion s h o u l d  b e  i n c l u d e d  i n  the F E I S .  

Anothe r part o f  t h e  a i r  q u a l i ty i s s u e  re l a t e s  to t he r e cog

n i t i on and d i s cu s s i o n  of t h e  t r ade o f f , r e g i on a l l y , betweer. 

o i l  e x t r a c t ion f r om E l k  H i l l s , re f i n i n g  o f  the o i l  i n  t � e  

r e g i on , and ag r i c u l t u r a l  p r od u c t i on i n  t h e  s u r rou n d i n �  

va l l ey . T h e  e f f e ct s  o f  s o 2  o n  a g r i c u l t u r a l  p r o d u c t i o� a r e  

b e i n g  docume n t e d  f r on c u
'
r r e n t  r e s e ar c h  prog r ams o f  DOI: a::: ::: 

EPA . Avai l ab l e  r e s u l t s  f r on s u ch r e s e a r c h  s hou l d  be i n c l ud e �  

a n d  eval u at e d  r e l a t i ve t o  the e f f e c t  o n  a g r i c u l t u r e  o :  i � 

c r e a s e d  s o 2  emi s s i o n s  f rom E l k  H i l l s ope r a t i n g  a t  !1E R . 

A l t hough l e s s  i n f o rm a t i o n  o f  a n y  q u a n t i t a t i ve n � t u re i �  

a va i l ab l e  f o r  o t h e r  e m i s s i o n s  t o  a i r  f rom pe t r o l eul:l e x t r c_ c t i c: _  

a n d  re f i n i n g , a d i s c u s s i on o f  pos s i b l e  impa c t s  s eems a p p � � 

p r i ate ; p a r t i c u l a r l y  o f  NOx emi s s i o n s  wh i ch m a y  i n c re a s e  

s i gn i f i cant l y  w i t h  i n c r e a s e d  p r o d u c t i on .  The p l an p r e s e n t e c  

f or a i r  q u a l i ty i mpr oveme n t  i n  t h e  f u t u re by the E l k H i l l �  
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ope r a t ion indi cate s , even w i t h  i n c r e a s e d  p r odu c t ion , a n e t  

improvement for hyd ro c a rbon s and so 2 emi s s ions , but c l e a r l y  

i n d i c a t e s  a s ub s t ant i a l  i n c r e a s e  i n  N O  emi s s io n s  w i t h  n o  x 
mi t i g a t i ve me a s u r e s  p r op o s e d .  I t  i s  re commended t h a t  the 

FE I S  con s i de r a n d  d i s c u s s  t h e  p o s s ib i l i ty of c le an i n g  U? 

NOx w i th p r e s e nt techn i q u e s  o r  p e r h ap s  with s ome p r a c t i c a l  

change i n  op e r a t i n g  c h a r a c t e r i s t i c s  o f  the s i te . 

The mon i to r i n g  o f  hydr o c a rbon s and o t h e r  a i rborne e f f l u e n t s  

a t t r ib u t a b l e  t o  E l k  H i l l s  w a s  r a i s e d  a s  a n  i s sue by Mr . 

Z a l e t e l . The p r e s e n t  mon i t o r i n g  n e twork and p rog r aJr. 

empha s i z e s  d i re ct mon i to r i n g  o f  r e s i d e nt i a l  are a s  r a the r 

t h a n  o f  the E l k  H i l l s  r e s e rv e  i t s e l f . 7he d i s c u s s i o n  i n  t n E  

F E I S  o n  t h i s p o i n t  sh o u l d  be a ug me n t e d  t o  c l a r i � y  t h E  

d e c i s i o n  t o  d i r e c t l y  mon i t o r  r e s i d e n t i a l  a r e a s  in p re f e r e � = �  

t o  the em i s s ion s o u r c e s  a t  E l k  H i l l s . 
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APPENDI X A 

DOE/E I S - 0 0 1 2 - D  
P ub l i c  Hearing 
Augu s t  1 ,  1 9 7 8  

E xh i b i t s  and W r itten S tateme n t s  

Ex . # 1  B r i e f ing mate ri a l s  u s e d  at 
hearing by C omman d e r  Rog e r  
Mart i n , O f f i c e r  i n  Charge 
of the Naval P e t r o l e um 
Re s e rv e s  i n  C a l i f o rn i a  

# 2  ( a )  S tateme n t  b y  W .  T .  H o u g h t on , 
Coord inator o f  S trate g i c  
P lann i ng , Chevro n , U . S . A . I nc .  
o n  the DE I S , A ug u s t  1 ,  1 9 7 8  

( b )  Copy l t r . t o  S e n .  H .  M .  J acks on 
by Chevron , U . S . A . I n c . a t t a c h 
i ng Chevron ' s  re s p on s e s  t o  t h e  
Comm i t te e  o n  E n e rgy and N at ur a l  
Re s ou r c e s  q u e s t i o n a i re p e r t a i n i n g  
t o  We s t  Coas t c r u d e  o i l  s urp l u s  

( c ) L e t t e r  f rom W .  T .  H o ughton , 
Chevron t o  O f f i c e r  i n  C h arge o f  
Con s t r u c t ion , N a v a l  F ac i l i t i e s  
Eng i n e e r i n g  C ommand Con t r a ct s , 
E lk H i l l s  

# 3  T e s t imony p r e s e n t e d  by S te p h e n  J .  
Pehan i c h , As s t . V . P re s . , C a l i f .  
I ndepend e n t  P r o d u c e r s  As s oc . , 
August 1 ,  1 9 7 8  

# 4  Commen t s  i n  con j u n c t i on w i th 
t e s t imony g iv e n  a t  h e a r i n g  by 
S tephen L .  W r i g h t , C i t y  Mg r . , 
C i ty o f  T a f t , C a l i f . 

# 5 Commen t s  i n  c on j u n c t i on w i th 
t e s t imony on DE I S  by Me l v i n  
K r au s e , As s t . P l an ne r , K e rn 
C o un ty A i r  P o l l u t i on C o n t r o l  
D i s t r i c t , 7 / 2 4 / 7 8 

# 6  Memoran dum f r om P e t e r  A .  An tone l l i 
O f f i ce o f  F ue l s  Re g u l a t i on , E RA , 
f u rn i s h i n g  c h a r t  o f  d i �p o s i t i on o f  
A l as kan N or t h  S l ope c ru d e  o i l , 
r e q u es t e d  by D r . H i l l  
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AP PEN D I X  A ( cont ' d ) 

E x . # 7  

# 8  

S t at eme nt by John F .  B e rg q u i s t , 
S e n i o r  S up p l y  P l a n n i ng Eng i ne e r , 
S outhern C a l i f .  G a s  Co . ( S OCAL ) 

S t ateme n t  by K e i t h  B r i dwe l l , Mgr . 
o f  S �pp l y , B e a co n  O i l C o . , 8 / 1/ 7 8 

# 9 D r a f t  repo r t  " I de n t i f i c a t i on o f  
E x i s t ing H y d r o c a rbon Emi s s io n s  
an d Poten t i a l  a s  C an d i d a t e s  f o r  
O f f se t s  - C ru d e  O i l  T r an sport 
and P ro d u c t i o n  of P e t ro l e um At 
Max imum E f f i c i e n t  R a t e  - N av a l  
P e t r o l e um Re s e rve N o . 1 ( E lk 
H i l l s ) , K e rn C o u n t y , C a l i f." , 
J u ly 1 9 7 8 , s ubm i t t e d  by L e o  G .  
Be l l a r t s , J r . , D i r . , P i p e l i n e  
Eng i n ee r i n g , De p t . o f  the N avy , 
E l k  H i l l s  

X-32 
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X I . COMMENTS TO DRAFT ENVI RONMENTAL 
I MPACT STATEMENT 

A .  I ntroduction 

The Draft Envi ronmen ta l Impact Statement for Production  at  Maxi mum 
Effi c i ent  Rate at Nava l Petro l eum Reserve N umber 1 wa s made avai l a b l e 
for pub l i c  rev i ew dur ing  J une 1 978 and annou nced i n  the Federa l Reg i ster 
on J u ne 23 , 1978 . Copi es of the report were di stri buted to numerous  
federa l , state , and l ocal agenc ies , to appropri ate el ected offi c i a l s 
and publ i c  i n terest groups . I n  add i ti o n , co pi es were d i stri buted to 

var ious  publ i c  l i brar ies  i n  the v i c i n i ty of the Naval Petro l eum Reserve 
and to l i brari es in San Franc i s co ,  Sacramento , and at the Department 
of E nergy . 

Letters comment i ng on the Draft report were recei ved from 20 agenc i es 
at the federa l , state and l ocal  l evel s of  governmen t .  I n cl uded i n  th i s  

chapter wi l l  b e  copi es o f  each l etter recei ved , fo l l owed by a section  

wh i c h summari zes the  comments conta i ned in  each l etter , w i th an appro
pri ate respons e .  The l etters wi l l  be numbered 1 to 20 and the comments 
referenced by a l etter in the marg i n .  

B .  Agenc i es , Organ i zations , and I n d i v i d ua l s Who Submi tted Wri tten 
Comments  to the Draft Envi ronmenta l Impact Statement .  

LETTER 
NUMBER 

1 
2 
3 

FEDERAL 

Adv i sory Counci l on  H i stori c Preservation  
Department of Agr i c ul ture , So i l  Conservat ion  Serv ice  
Department of the  Anny , Sacramento Di stri ct  Corps of  

E ng i neers 
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L ETTER 
N UMBER  FEDERAL 

7 

4 
5 
6 

and 
8 
9 

1 0  
1 1  

1 2  
1 3  
1 4  
1 5  

7 '  

Department of the I nter i or , F i s h  and Wi l d l i fe Serv i ce 
Department of Transportati on , U .  S .  Coast Guard 
Env i ronmental Protecti on  Agency 

STATE 

The · Resource Agency 
Ai r Resources Board 
Department of  Con servati on , D i v i s i on of O i l and Gas 
Department of  Fi sh  and Game 
Department  of Parks and Recreat ion  
E nergy Resources Conservati on  and  Deve l opment 
Commi s s i o n  

So l i d Wa ste Management Board 
S tate Lands Commi s s i o n  
State Water Resources Contro l  Board 

Bus i ness  and Trans portati on  Agency , Department of 
Transpo rtation  

REG IONAL 

1 6  Southern Ca l i forn i a  Associ at ion  of  Governments 

LOCAL 

1 7  Kern County A i r  Pol l ut ion  Contro l D i stri ct 
18 Kern County P l ann i ng Department 
1 9  Natural H i story Mu seum , L o s  Angel es  County 
20 C i ty of  Taft 
2 1  Mr . Krei nes , consu l tant  to ci ty of  Ta ft 

C .  Cop i es of Wri tten Comments 

Fol l owi ng are the wri tten comments recei ved on  the Draft Envi ron 
menta l Impact S tatement .  
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Advisory Counci I on 
H i stor ic Preservat ion 
1522 K Street N.W 
Wash ington , D. C .  20005 

Cap tain John Dick-Peddie 

Augus t 1 ,  1 9 78 

Office in Charge o f  Cons truc tion,  Elk Hills P .  0 .  Box 40 
San Bruno , Cali fornia 94066 

�ear Cap tain Dick-Peddie : 

CD 

On July 3 ,  1 9 7 8 ,  the Counc il received and reviewed the draft  environmental s ta tement (DES ) for the Pe troleum Produc t ion at Maximum Ef f ic ient Rate , Naval Petroleum Reserve No . 1 ,  Elk Hills , Kern County , Califo rnia . 

The Council notes from its  review tha t while cultural resource s tudies to date indicate no p roperties included in or known to be eligible for inclus ion in the National Register o f  Historic Plac es will be affected the possibility exi s ts for previo usly unknown cultural resources to be ident i fied during further proj ect  planning and/or cons truc t ion . Accordingly , the Counc il wishes to remind the Department o f  Energy that a should it  sub sequently be determined cultural properties includ ed in or eligible for inclus ion in t he Nat ional Regis t er will be a ffected by the undertaking , it is required to af ford the Counc il an opportunity to comment pursuant to Section 106 o f  the Nat ional His toric Preservation Act o f  1966 (16 U . S . C .  4 70f , as amended , 90  S tat . 1320) , in accordanc e  wi th the "Procedures for the Protec t ion o f  His toric and Cultural Properties " (36  CFR Part 800) . 

Should you have any ques t ions or require addit ional assis tanc e in this mat ter,  please contact Michael H .  Bureman o f  the Council s taf f  at P .  O .  Box 25085 , Denve r, Colo rado 8022 5 ,  or a t  (303)  2 34- 4946 , an FTS number . 

S incerely yours , 

/' ·;1� "- l�/ ··J,1/'_ I I /! 17 )/,,, L "  - - - ---/, Louis S .  Wall · 

Assis tant Direc tor ,  O ffice o f  
Review and Complianc e ,  Denver 
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U N ITED STATES DEPARTM ENT OF AG R I  CULTURE 
SO I L  CON S E RVATI ON SERVICE 

2828 Chiles Road , Davis , CA 9 5 616 

Cap tain John Dick-Ped die 
Office in Charge of Cons truct ion , Elk Hills 
P.  0 .  Box 40 
San Bruno , Cal ifornia 94066 

Dear Cap tain Di ck-P eddie : 

August 2 3 ,  1 9 7 8  

We acknowledge receipt of the draft environmental imp a c t  s tatement for 
Petroleum Product ion at Maximum Ef ficient Rate , Nava l Petro leum Reserve 
No . 1 (Elk Hills ) , Kern County , California , that was addressed to Soil 
Conservation Service on June 15 , 197 8 ,  for review an d comment . 

We have reviewed the above statement and have the following comments . 

1)  Provis ion for eros ion control and water management dur ing construc t ion 
was not c ons idered . We s ugges t that the proposed erosion contro l  meas ures 
be included in the f inal EIS . 

2 )  The EIS makes no ment ion o f  maintain ing or imp rovin8 natural drainage 
courses that may be traversed by p ipelines and /or access roads . We suggest 
that cons iderat ion b e  given in the f inal EIS . 

3) The amount of prime land t o  be lost or modified was not addressed since 
the locat ion of future p ipelines has not  been determined . We sugge s t  that 
the e f fects of al terna tive pipeline routes on prime lands be considered 
when selec t ing routes . 

4 )  Provis ion for s tockpil ing or properly disposing of t opsoil was not 
cons idered . We sugges t provis ions be made t o  s tockpile the soil to be 
utilized later in t he revege tation effort . 

Other than those items ment ion ed above , we find no con f lict with any Soil 
Conservat ion Servi ce on-going or p lanned programs or proj ect s . 

We apprec iat e  the opportun ity to review an d comment on this prop osed p roj ec t . 

S incerely ,

, V �1�/ 
/2,J, 4/L�-¢ ��IS C .  H .  LUM / 

Stat e  Conservationis t 

cc : R. M .  Davis , Adminis trator , USDA , SCS , Washington , D .  C .  20 250 
Director , Office of Federal Act ivit ies (Mail Code A-104 ) , 

Environmental Pro tec tion Agency , Room 537 , Wes t  Tower , 
401 M Street , S . W . , Wash ingt on , D . C . 20460 
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SPKED-W 

R E P L Y  T O  
A T T E N T I O N  O F  

D E PARTMENT O F  THE ARMY 
SAC R A M ENTO DISTRICT, CORPS O F  ENGIN E ERS 

6 50 CAPITOL MALL 
SACRAM ENTO , C A LIFORNIA 9 5 8 1 4  

Officer i n  Charge o f  Cons truc tion 
i Naval Facilities Engineering 

Command Contrac ts 
Elk Hills 
San Bruno , California 94066 

Dear S ir : 

6 July 1978  

This is  in respons e to  a let ter from the Depar tment o f  Energy dated 15 June 
1978  conc erning the Department ' s  draft Environmental Impac t S tatement , DOE/ 
EIS-0012-D , Petro leum Produc t i on at Maximum Effic ient Ra t e ,  Naval Petroleum 
Res erve No . 1 ( Elk Hills ) ,  Kern County , California . 

We have reviewed the draft s tatement , and the proposals presented will not  
conflict wi th flood control or other programs wi thin our j urisdic tion . 

Thank you for the oppor tunity to review this environmental s ta tement . 

Sincerely yours , 

Divis ion 

CODE 
� ,_ 

IN ILa 

-I 
J I � 

. .  

X I - 5  

a 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

LLO YD 500 B U I LD I N G ,  S U I T E  1 692 
500 N . E. M U LT N O M A H  S T R E ET 

P O RT LA N D ,  O R E G O N  97232 

Cap t ai n  John Dick- Peddie 
Offi c e r - i n-Charge o f  Con s t ruc t i o n  
Nav al Fac i l i t i e s  Eng i n e e r i ng Command 
Elk Hi l l s  P . O .  Box 40 
San Bruno , Cali fo rnia 94066 
De ar Cap t ain Di c k- Peddi e :  

Sep t emb e r  15 , 1978 
I n  r ep ly r e f e r  to : 
AF A-SE 

Aft e r  reviewing the draft EIS on P e t r o l eum Produc t i on at Maximum 
Efficient Rat e ,  Nav al Pet ro leum R e s e rve No . l ( Elk Hi l l s ) ,  Ke rn 
County , Cali fo rni a ,  we are conc erned about the we l fare o f  two 
animals that are l i s t e d  under the Endangered Spec i e s  Ac t as 
endang e r ed spec i e s  - - the b lunt -no s ed leopard l i zard and the 
San Joaquin kit fox .  Becau s e  o f  our concern over these spec i e s , 
we are requ e s t ing that fo rmal Section 7 consu l t at ion be ini t i ated 
as spec i fied i n  t he " I n t e r ag ency Coop e r a t ion Regu l at i ons " ( Ti t l e  
50 , Part 402 )  . 
In addi t i on t o  the above anima l s , there are p l ant s  in the area 

which hav e  been p ropo s ed fo r final rulemaking as t h r eat ened or 
endang ered . Although the p l an t s  a r e  no t p r e s en t ly covered under 
p r ovi s i ons of Sec t i on 7 of the Ac t ,  we a r e  conc erned about the 
e f fec t s  o f  the p r o j e c t  on them a l s o . In ant i c ipation of thei r 
eventual l i s t ing you may e l e c t  to seek info rmal consu l t at ion on 
them at the s ame t ime . 

We await your r eque s t . 

Sinc e r e ly your s ,  

,.., / ,,--
/ / ...... ,..... ,,. �? / .� 

a 

b 

' ' I' -· -
• t �--"' "'  ��,I- \.. \ 

R. (ahler Mertinsoft 
Regional Di r e c t o r  
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. '1 A I L I N G  ADDRESS : 
DEPARTM ENT OF TRANSPORTATrObL 

UNITED STATES COAST GUARD U . S .  COAST G UARD ( f! -TJ S / 7 J )  
WAS H I N G TON, D . C .  -°2'05� 

Mr . Rob ert J .  Cat l in 
Director 
Of fice o f  NEPA Affairs 
Department of Ene rgy 
Washington , D .  C .  20545 

Dear Mr . Catlin : 

PHONE:  ( 202 ) 426-2262 

Th is is in response to your letter of 1 5  June 1978  concerning a draf t 
environmental impact s tatement regarding Petroleum Product ion at 
Maximum Effic iency Rate ,  Elk Hills Naval Pe trol eum Reserve , Kern County , 
California . 

The concerned operat ing adminis trat ions and s taff o f  the Department o f  
Trans portat ion have reviewed the material submitted.  We have no com
men ts to make nor do we have any obj ection to this statement . 

The opportunity to review this draft s tatement is ap preciated . 

r- "':' .., .,, . - - - - - �r 

·· - -'"rd 
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U N ITED STATES E N V I R O N M E NTAL P R OTECTI O N  AG E N CY 

R EGION IX 
2 1  5 F remont S treet 

S a n  Francisco, Ca . 941 05 

Pro j ec t  # D -DOE -K03 0 0 7 -CA 

Capta in D ick Peddie 
Off i cer i n  Charg e · o f  Cons truction 
Naval Fac i l ities Engineer ing Command 

Contac t ,  Elk H i l ls 
P . O .  Box 4 0  
San Bruno CA 9 4 0 6 6  

Dear Captain Pedd ie : 

SEP  1 P 1 978 

The Env ironmental Protec tion Ag ency has received and reviewed 
the draft environmental s tatement for the PETROLEUM PRODUCT I ON 
AT MAX IMUM EFF IC I ENT RATE NAVAL PETROLEUM RE SERVE NUMBER 1 ,  
ELK H I LLS , KERN COUNTY , CALIFORN IA .  

EPA ' s comment s on the draft e nvi ronmenta l s tatement have been 
c la s s i f ied as Category ER-2 . Def init ions of the categories 
are provided on the enc l osure . The c la s s i f ication and the 
date o f  EPA ' s c omments wi l l  be published i n  the Federal 
Reg i s ter in accordanc e  w i th our responsib i li ty to inform the 
pub lic of our v iews on propos ed Feder al actions under Sect ion 
3 0 9  of the C lean Air Ac t .  Our proc edur e is to categorize 
our comments on both the environmenta l consequenc e s  o f  the 
proposed action and the adequacy of the environment a l  
statement . 

EPA apprec iates the oppor tun i ty to commen t  on thi s  draft 
environmental s tatement and requests three copies o f  the 
f i na l  environmental s tatement when avai lab le . 

I f  you have any que stions regard i ng our comments ,  p lease 
contact Betty Jankus , E IS Coordinator , a t  ( 4 1 5 ) 5 5 6 - 6 6 9 5 . 

S incerely , 

_\c-JD Pau l  De Falco , Jr . 1 Reg ional Adminis trator 

Enc losure 

cc : Counc i l  o n  Env ironmental Qu al ity 
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Rad iat ion Comments 

1 .  (DEIS , Appendic e s )  

Append i x  C inc ludes s tateme nt s about EPA ' s re spons ib i l i ty 
for air , i . e . , C l ean Air Ac t and Amendments but does a 

2 . 

not d i scu s s  the E PA respon s ib i l i ty to eva luate rad io-
act ive emi s s ions from all s ourc e s . 

Sec t ion H and Append ix C de scribe r i sk a s s e s sment ; 
however , there � s  no d i s cu s s ion of the e s t imated he alth 
ef fec ts from expo sure to r adiat i on . Both oil and gas 
contain natural oc curr ing radionuc l ide s , and the re covery 
of the o i l  and gas brings the radionuc l ides into contact 
with the bio sphere . The population exposures from o i l  
and natural gas , a t  pres ent , are bel ieved to be low 
( o i l  be ing the l ower ) ;  however , the s torage of propane 

and butane c an c ause r ad iat ion expos ure to s i te per s onnel 
and population exposures are caused by the consumpt ion 
of the gas . The s e  exposure s have been e s t imated , but 
there is no d i s c u s s ion in the DE I S . In add i tion , i t  
appears that the time betwe en product ion and use might 
be very short for the E l k  H i l l s  Fac i l i ty ( page 1 - 4 7 )  
which would increase the population exposures . The 
FE IS should addre s s  the se i s s ues . 

Wa ter Comments 

1 .  ( D E I S  S ect ion I - 2 4 )  

The FE I S  should describe the mo s t  probable routes , 
inc luding frequenc i e s  o f  travel by route , over wh ich 
gas l iqu ids will be tran sported to market by trucks . 

b 

I n  add i t i on , a l l  navigable waters wh ich c ould be impac ted 
by a s p i l l  on the se routes shou ld be ident i f ied ( i . e . , 
road drainage sy stem d i s charging into the Santa Clara C 
River ) . The exis tence or development o f  any cont ingency 
plans to prevent s p i l l s  on roads from enter ing nav igable 
waters should be d i scussed and available f or review . 

2 . (DE I S  S ec t ion I - 2 7 )  

What is the estimated qua l i ty ( i nc lud ing e s t imated 
concentrations f or each con s t ituent ) of the water 
propos ed for d i sposal through evapor ation and/or perco- d 
lation pond s ? Should the quality o f  the fre shwater in 
the Tulare Format ion prove to be better than the wat er 
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to be d i sposed of through percolat ion pond s , how wi l l  
the pond s  be s i ted to avo id percolat ion into the higher 
qua l i ty shal low aquifers ? 

3 .  ( D E I S  S e c t ion IV- 2 1 )  

The DE I S  indicates that toxic mater ials are among the 
component s of dr i l ling muds . S ince some of the d r i l l ing 
mud s w i l l  be d i spo sed of through app l icat ion on banks 
o f  roadways and a �otent ia l  f or cont aminated runo f f  
doe s  e x i s t , a l i s t  o f  a l l  potent ial components o f  
dr i l l ing mud s and a n  e s t imate of the quant ity of mud s 
to be app lied to road banks should be prov ided in the 
FE I S . 

4 .  ( D E I S  S ec t ion I - 4 0 )  

. I n  t he " moth b a l l ing " procedures , the pipel ine wi l l  be 

e 

f i l led with c orr o s ion inhib itor s .  The FE I S  should f 
del ineate which corros ion inhib itor s wi l l  be used and 
how t he i nteg r i ty of the pipel ine wi l l  be mon itored to 
insure that the corro s ion inhib itors wi l l  not lea k into 
the groundwater sys tem . 

5 .  (DE I S  S ec tion I - 3  0 )  

I t  i s  i nd ic ated that 6 0  percent of Kern County ' s  irri-
gation water c ome s from groundwater . The FEIS s hou ld g 
c lar ify what perc entage of this groundwater is draf ted 
from . aqu i fer s under e x i s ting and planned Elk H i l l s  
petro leum oper at ion s . 

6 .  (DE I S  S ect ion IV- 1 0 )  

Con struc t ion o f  new fac i l i t ie s  and percolat ion/ev apor a-
t ion pond s will increa se the potent ial for ero s ion . h 
The FE I S  should addres s ero s ion control measures which 
wi l l  b e  emp loyed i n  the d e s ign of the new fac i l ities 
and pond s . 

7 .  ( DE I S  Sec tion J - 1 0 ) 

An e st imate o f  the qua l ity o f  the hydrostatic test 
water , i nc lud i ng e s t imated conc entrations for each 
cons tituent pres ent , should be i nc luded in the FE I S . 
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8 .  ( D E I S  S ect ion J - 1 4 ) 

- 3 -

S low percolat ion wou ld reduce the rate o f  entry o f  
pol lutant s into the groundwater , but the overal l quantity 
o f  pol lutants potent ially impact ing the groundwater 
wi ll remain the s ame . The advantages o f  s low perco lat ion 
pond s over l ined evaporation pond s wi th re spect to 
protec tion of the sha l low groundwater aqui fer s  should 
be more thorough ly d i s cu s s ed in the FE I S . 

Air Comments 

The DE I S  inadequate ly a s s e s s e s  the air qua l i ty impac t o f  the 
propo sed ac t ion . 

1 .  (DE I S  pg . I I - 1 7 ; Append ix H )  

The DE I S  should provide the mos t  rec ent ex i s ting a i r  
qua l i ty d a t a  for c arbon monoxide ( CO ) , ni trogen d iox ide 
(N0 2 ) , sul fur d ioxide ( S 0 2 ) ,  and total suspended parti -

. 
J 

culates ( TS P )  . The s e  ambient concentrat ions should k 
then be c ompared to the Nat iona l Amb i ent Air Qua l i ty 
Standards (NAAQS ) , and the numbe r o f  vio lat ions a nd the 
potential for violation should be d i scu s s ed . Ambient 
leve l s  shou ld be provided for each averag ing t ime/ 
po l lutant for which data i s  ava ilab le . 

2 . Pred i cted ambient leve ls should be made for a l l  criteria 
po l lutants affec t ed by the pro j ec t . Whi l e  the oxidant 
( Ox ) analy s i s  is adequat e ,  pred ictions need to be made 

for each c r i teria pollutant and averagi ng t ime , f or 
des ign year and d e s ign year plus 2 0 years with and 
wi thout the pro j ect . 

3 .  Ambi ent air i s  d e f i ned a s  " that portion of the atmosphere , 
external to bu i ld ings to wh ich the general pub l i c  has 
acc e s s . "  ( 4 0  CFR 5 0 . l ( e )  . )  The O E I S  i nd icates that 
the " Re serve is not open to pub l i c  acce s s " ( page 0 - 1 7 ) . 
Does the Re s erve e f fectively bar the pub lic from entering 
Re serve propertie s ?  I f  there i s  not a complete and 
e f fect ive me ans o f  prohibi ting pub lic acc e s s  from 
Res erve properties max imum concentrat ions mu st be 
determined within the Re serve . Provided that a complete 
and effective meas ure i s  u sed to bar the pub l i c  from 
Re serve access , a min imum r equ irement i s  the inc lus ion 
o f  Elk H i l l s  Road in the impact ana ly s i s  for a l l  po l lu
tants and each c orre spond ing averag ing t ime . Kern 
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county i s  a nona ttainment area for Ox , CO , S0 2 and TS P .  
Any increa s e  in emi s s ions i s  l ikely to exacerbate the 
s i tuat ion and shou ld be ana ly z ed for the impact on 
amb ient a ir pol lut ion leve l s  and the NAAQS ' s .  The FEIS 
should addre s s  these i s sues . 

4 .  (DE IS S ec t ion IV- 1 6 , 1 7 )  

The s tand ard s entence ind icat ing that CO , S 0 2 and TSP 
emi s s ions are sma l l  enough to be exc luded from NSR and 
there fore w i l l  not interfere with the atta inment or 
maintenance of amb i ent a ir qua l i ty s tandard s , is not 
acceptable j us ti f i c at ion . The FE I S  should provide 
exi sting amb i ent levels , ex i s t ing and future emi s s ions 
and future ambient levels with and w i thout the proj ect . 

5 .  (DE I S  S ec t ion IV- 1 )  

The emi s s ions i nventory should inc lude the " other 
potential sources " .  The combined ef fec t of several 

n 

neg l ig ible source s with the maj or sources may prove to O 

6 .  

7 .  

be very s ignifi c ant . The annual averag e  mode l ing for 
N0 2 shou ld have a l s o  inc luded the Elk H i l l s  Road . The 
FEIS s hould addr e s s  the s e  i s sue s . 

The 6 0  percent convers ion f actor for n i tr i c  oxide (NO ) 
to N0 2 i s  not acc eptable for es timat ing maximum concen
trat ion s . It has been EPA ' s po l icy to u s e  1 0 0  percent 
convers ion of NO to N0 2 for determining max imum N0 2 
conc entration s . ( Letter May 3 0 ,  1 9 7 5 ; Frank Coving ton , 
D irector , Air and Haz ardou s Ma teria l s  D iv i s ion to Kern 
County Health Department . )  

The model ing input data s hould be inc luded i n  the 
append ix of the F E I S  in a format that i s  easy to fol low 
so that EPA can perf orm an ana ly s i s  if des ired . Spec i f ic 
data not pre sented for the Val ley Mod el i nc lude s : 
amb i ent temperature and pre s sure and the mixing depth 
used ; was the Re serve mode led a s  an area s ource or 
spec i f ic po int sourc e s ; what were the coordinat e s  of 
the a rea/po int s ourc e s ( s ) , coord inate s of the rec eptor s ;  
was p lume r i s e  c a lcu lated , and i f  yes , how ? The wind 
sp eed , d irect ion and frequency data , ground e levation 
of source and rec ep tor s ,  ha l f - l i fe used , should a l l  be 
described i n  the FE IS . 
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8 .  F ive ( 5 )  2 5 0 , 0 0 0 -barre l crude o i l  tanks wi ll be construc
ted at the Elk H i l l s  tank f arm i n  the s outh-centr al 
par t of Re s erve No . 1 ,  which was covered i n  a s epar ate 
E I S . S ince the s e  tanks ar e part o f  the same devel opment 
program , they wi l l  be considered by the EPA as part of r 
the total proj ec t .  The E PA wi l l  a l s o  cons ider o i l  
wel l s  d r i l led o n  the res erve as part o f  a f ive-year 
d r i l l ing p l an which began i n  1 9 7 4  as part o f  the propo s ed 
proj ect r ather than a s  exis ting sources o f  emi s s ions . 

9 .  The app l icat ion o f  EPA ' s  Prevention o f  S ignific ant 
D eteri oration of Air Qual i ty ( P S D )  regu lat ions to the 
proposed pro j ec t  was not d i sc u s s ed . Petro leum s torage 
and tran s fer fac i li ties with a c apac i ty exceed ing 
3 0 0 , 0 0 0  b arr e l s  are sub j ect to PSD for each pol lutant 
for wh ich potential emi s s ions from the source will be S 
1 0 0  ton s/year or greater . Ac cord ing t o  the emi s s ions 
e s timates in the E I S , the propo s ed pro j ect is s ubj ec t 
to PSD for N02 and c arbon monoxide ( CO ) . The primary 
PSD requi rement , app lication of the Be s t  Avai lable 
Control Technology ( BACT ) to the emi s s i ons source , has 
no t been propo s ed or d i s cu s sed for the s e  two pol lutants . 
The FE I S  should d i scus s the s e  i s sues . 

1 0 . Al though the E I S  s tates that a l l  hydrocarbon emi s s ions t from the pro j ec t  wi l l  be o f f set , thes e  emi s s ion reductions 
are not ident i f i ed . The FE IS should addr e s s  thi s  
i s sue . 

1 1 . Emis s ions due to r a i l  transportation a s s oc iated wi th 
the pro j ec t  have not been quant i f i ed . For each pol lutant 
for which the propo s ed pro j ec t  i s  a maj or sourc e under U 
New S ourc e  Review or PSD , s econdary emi s s ions from the 
trains mu s t  be cons idered in the EPA ' s rev iew . The 
F E I S  should addre s s  thi s  i s sue . 

1 2 . Fug itive particulate emi s s ions due to veh icular trave l 
on new d ir t  roads a s soc ia ted with the pro j ect have not V 
been quant i f ied . Mitigation mea s ures must be d i s cus sed 
in the FE I S . 

1 3 . Hydrocarbon emi s s ions from proc e s s  was tewater wh ich ha s 
come into c ontac t  with o i l  and i s  held in evaporat ive 
ponds should be inc luded in emi s s ions e s t imate s  and 
should be addres s ed in the FE I S . 

1 4 . Al l new o i l  and gas loading fac i l it i e s  wi l l  be equipped 
wi th vapor recovery sys tems . Unl e s s  the s e  systems have 
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a hydroc arbon r ecovery e f f i c iency o f  1 0 0  percent , the 
rema in ing hydroc arbon emi s s ions from the loading racks 
should be e st imated in the FE I S . 

Mi scel laneous Comments 

1 .  ( DE I S  S ection IV- 1 7 ) 

Tran spor tat ion Emis s ions g ives an e s t imate o f  2 0 0  
truc ks per day , yet t he emi s s ion s ect ion , page 0 - 1 5  
u s e s  the f igure 1 8 7  trucks per day . This d i s crepancy 
shou ld be reso lved . 

2 . ( D E I S  S ect ion IV- 1 5 ) 

S econd paragraph , " Appendix N "  should be chang ed to 
" Append ix O " . 

3 .  (DE I S  S ection 0 - 1 7 ) 

Third paragraph j us t i f ies the exc l u s i on o f  E l k  H i l l s  
Road from mode l ing for annual average concentrations 
with t he statement " s ince the pub l i c  could not be 
exposed to concentra tions over an annual per iod a long 
the roadway " .  The NAAQS were e s tabli shed to protect 
the pub l i c  hea lth and welfare . They pertain to amb i ent 
air regard l e s s  of the leng th of time the pub l ic may be 
exposed to harmfu l leve l s . The FE I S  s hould addr e s s  
thi s  d i s crepancy . 

4 .  (DE I S  S ec t io n  G- 5 )  

y 

z 

aa 

LAER ( Lowe s t  Ac hi evab le Emi s s ion Rat e )  i s  the require- bb 
ment for new or mod i f ied s ources in nonatta inment 
areas . ( S ec t ion 17 3 ( 2 ) CAA . ) 

5 .  (DE I S  S ect ion G-6 ) 

For purpo se s of PSD , a new or modif ied source i s  sub j ect 
to PSD if i t  is o ne o f  2 8 spec if ied s ource c ategor i e s  
whi ch emi t or have the potent ial to emi t mor e than 1 0 0  CC 
tons/year or any n ew or mod i f ied . source emitt ing more 

6 .  

that 2 5 0  tons/year . ( 4 3 FR 2 6 4 0 3  S ec t io n  5 2 . 2 1 ( b )  ( 1 )  ( i ) . )  

The Air Qua l i ty S ec t ion needs to d i s cu s s  Kern County a s  
a nonattainment area for TSP , CO , S 02 and Ox · Kern 
County Air Pol lution Contro l  D i s tr ic t , the lead agency 
f or deve lopment of the Nonatta inment Plan ( NAP ) shou ld 
be contacted to ensure the propo s ed action is cons idered 
in the NAP development . 
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O F F I C E  O F  T H E  S E C R E T A R Y  

R ES O U R C E S  B U I L D I N G 

E D M U N D  G .  B R OWN J R .  
1 4 1 6  N I N T H  S T R E E T  

9 5 8 1 4  

( 9 1 6 )  445-5656 
D e p a rt m e n t  o f  C o n se rv a t i o n  

D e p a rt m e n t  o f  F i st1 a n d  G a nie 

Dep a r t m e n t  of F o r e s t r y  

Depa rt m e n t  o f  N a v igat i o n  c.i n d  

O c e a n  D e ve l o p m e n t  

D e pa r t m e n t  o f  Pa r k s  a n d  R ec r ea t i o n  

D e p a rt m e n t  o f  W a t e r  R e s o u r c e s  

GOV E R N O R  O F  
CA L I FO R N I A  

T H E  R ESO U R CES AG ENCY O F  CA L I FO R N I A  
SAC R A M E NTO , CA L I F O R N I A  

Mr . Jame s  Liverman 
U .  s .  Departme nt of Energy 
Washington, D .  c .  20545 

Dear Mr . Live rman : 

A i r  R e s o u rc e s  B o a rd 

C a l i fo r n i a  C o a s t a l  C o m m i s s i o n  

C a l i fo r n i a  C o n se rva t i o n  C o r p s  

C o l o ra d o  R i v e r  B o a r d  

E n ergy Reso u rces C o n s e rvat i o n  a n d  

Deve l o p m e n t  C o m m i s s i o n  

R e g i o n a l  W a t e r  Q u a l i t y  C o n t r o l  B o a r d s  

S a n  Fra n c i sco B a y  C o n serva t i o n  a n d  

D e ve l o p m e n t  C o m m i s s i o n  

S o l i d Waste M a n ag e m e n t  B o a rd 

S t a t e  C o a s t a l  C o n serva n c y  

S t a t e  La n d s  C o m m i s s i o n  

S t a t e  R e c l a m a t i o n  B o a rd 

S t a t e  W a t e r  R e s o u r c e s  C o n t r o l  B o a r d  

SEP 8 1978 

The State of California has re viewed the d ra ft e nvironme ntal impac t 
s tateme nt , "Pe t ro leum Produc t ion at Max imum Effic ie nt Rate ,  Naval 
Petroleum Re s e rve No . I ( Elk Hills ) " , submitted through the Off ic e 
of Planning and Re s earch in the Gove rnor ' s  Off ic e . 

Th is review fulf ills the requireme nts of Part II of Offic e of 
Manageme nt and Bud ge t  C i rcular A-95 and the Nat ional Enviro nment -
al Policy Act of 1969 . It was c oord inat ed with the De partme nt s of 
Cons ervat ion, Fish and Game , Navigation and Oc ean Developme nt , Parks 
and Rec r eat io n, Wate r  Re s ourc e s ,  Food and Agriculture,  Health,  and 
Trans portat io n; the A i r  Re s ourc e s , Solid Waste Ma.nageme nt ,  and Stat e  
Wate r  Re sourc e s  C o ntrol Board s ;  and t h e  Coas tal , E nergy , State Land s , 
and Pub l ic Ut ilities Commis s io ns . 

All c omme nt s rec e i ved from the re view i ng S tate age nc ies are a ttached 
to this lett e r . We ap prec iate having b e e n  g i ve n  the o pportunity to 
review this docume nt . 

Attachme nts 

c c : Director of Ma nageme nt Sys tems 
Offic e of Planning and Re s e a rc h  
1400 Te nth St reet 
Sac rame nto ,  CA 95814 ( SCH 78071014 ) 
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State of Callfomla 

M e m o r a n d u m  
To 

and 

From 

Huey 0 .  Johnson 
Secretary for Resources 

Captai n  John  Di ck-Peddie  
Offi cer in  Charge of Cons tructi on 
E l k H i l l s  

\ .  <:J.....ct..-. · Air Resources Boar� :. 
Hannon Wong-Woo ,-.Chief_ 
Stati onary Source Control Di vi s i on 

Introducti on 

Date s 

Subject I 

August 4 ,  i 9 7a 

Draft E IS  for Petro l e um 
Product i on at Maxi mum 
Effi c i ent Rate SCH # 
780 71 0 1 4  

The Navy proposes to produce crude o i l  from the Cal i forn i a  El k H i l l s  Naval 
Petrol eum Reserve #1 at a maxi mum effi cient rate ( MER) of 260 ,000 barre l s  of 
oi l per day ( BOPD) and to bui l d  a conveyance sys tem to move the oi l to market . 
Th ree a l te rnati ves to move crude o i l  out of the producti on fi e l d by p i pel i ne 
we re d i s cus sed i n  the previ ous E I S  ti tl ed "Crude Oi l Transport Al ternati ves 
From Nava l Petro leum Rese rve No .  1 ,  Tupman , Cal i forn i a . " The mos t  p robab l e  
a l ternati ve i s  the connect i on to the SOHIO p i pe l i ne a� Ri al to ,  San Be rnard i no 
County . 

The present DE IS  concentrates on the producti on phase wh i ch i ncl udes the dri l l i n g  
of 30 7 new wel l s ,  the modi fi cat i on s  to exi s t i ng gas a n d  oi l col l ecti on faci l i t ies , 
and the construct i on of : ( l )  two 1 00 mi l l i on cub i c  feet per day l ow temperature 
gas proces s i ng pl ants cons i st ing  of natura l  gas fi red compressors as wel l as 
p roces s heaters ; ( 2 )  two gas fi red compressor  stations ; ( 3 ) two Lease Automati c 
Custody Trans fer ( LACT ) systems . each of wh i ch cons i sts of a was h i ng uni t ,  
settl i ng un i t ,  handl i n g  tan k , and LACT pump ; ( 4 )  truck and ra i l raod tan k car 
l oadi ng faci l i ti es ; ( 5 )  e i ght tank setti ngs i ncl udi ng  the s torage of crude 
from product i on wel l s  and g.as/oi l separati on ;  ar d ( 6 )  pi pe l i nes del i vering  
wet gas  to  the exi st ing  Chevron gas  process i ng � l ant l ocated at  Mc Ki ttri ck , about 
n i ne mi l es wes t  of the Reserve , and returni n g  dry gas to the Reserve fo r i nj ecti on . 

.As a res ul t of the project , gas proces s i ng p l ant s wi l l  handl e up to 354 mi l l i on 
cub i c  feet pe r day of  gas and recove r up to 1 . 5 mi l l i on ga l l ons of gas l i qui ds 
( i ncl udi ng propane , butane , pentane and heavier hydroca rbons )  pe r day . Al l gas 
l i qui ds wi l l  be transported to market vi a trucks and rai l road cars . 

To ach i eve the MER of 260 ,000 BOPD , up to 360 mi l l ion cubi c feet per day of  gas 
and 200 ,000 BPD of water are pl anned to be rei nj ected i nto the underground 
formati on th rough i njecti on wel l s .  

Speci fi c  Corrmen ts 

1 .  On page I - 1 8 ,  the DE I S  s tates that the new fi e l d comp res sors are to have 
engi nes with a total capaci ty of from 8 , 000 to 1 0 ,000 horsepower and on page 
I -20 , the DE IS men ti ons that a new compressor stati on i s  to be constructed 
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at Secti on 35R for i nj ecti on of the returned dry gas . Howeve r ,  i n  the Ai r 
Qual i ty Impacts Sect i on , the DE I S  does not i ncl ude emi s s i ons from these 
sources . The a i r i mpacts coul d be s i gn i fi cant i f  gas fi red reci procati ng  
engi nes were used . 

2 .  The DE I S  ind i cates that petrol eum l i qu i ds produced from the gas process i ng 
pl ant wi l l  be s tored i n  storage tanks and wi l l  be l oaded for truck and 
ra i l road car sh i pment . Howeve r ,  the DEIS does not esti mate a i r  emi ss i ons 
from the storage tanks , l oadi ng  faci l i ti es , and trai ns . In cal cul at i n g  a i r  IJ 
emi ss i ons from truck traffi c ,  the DE I S  shoul d cons i der  the ave rage di stance 
that trucks wi l l  travel with i n  Kern County rather  than the ave rage d i stance 
from th e gas pl ants to the nea rest state h i ghways . 

3 .  On page I-37 , the DE I S  states that the fl are wi l l  be equ i pped wi th p i l ot 

4 .  

5 .  

6 .  

7 .  

l i gh ts o f  cont i nuous burn i n g  gas , but i n  the Ai r Qual i ty Impact Secti on , C 
the DE I S  does not i ncl ude emi s s i ons from pi l ot l i ghts and from fl ari ng  gases . 

On page I -28 , i t  i s  s tated that an addi t i onal 35 me gawatts of  e l ectri ci ty 
wi l l  be provi ded by Paci fi c  Gas and E lectri c Company , yet the DE IS  does not 
address  a i r emi ss i ons from power gene rat i on , wh i ch cou l d  be s i gn i fi cant . 
Based on a power pl ant burn i ng 0 . 5% su l fur fuel oi l , SOx and NOx emi s s i ons 
are esti mated to be 1 82 . 7  l bs/h r ,  and 87 . 5  l bs/h r 'h!specti ve l y .  

The DE IS i ndi cates that duri ng  the construct i on phase al l emi ss i ons wi l l  be 
temporary and are not expected to cause s i gn i fi cant i mpacts off the Reserve , 
but provi de no data to support th i s  statement . The FE I S  shou l d quant i fy 
a i r emi s s i ons from th e construct i on phase s i nce the proj ect wi l l  requ i re the 
use of d iesel powered equ i pment , wh i ch i s  capabl e of emi tti ng  l arge quant i ti es 
of NOx . 

The DE IS states that 60 mi l l i on cubi c  feet per day o f  gas i s  expected to be 
produced at Chevron ' s  Mc Ki ttri ck  gas process i ng pl ant , wh i ch currently 
processes 1 8  mi l l i on cub i c  feet pe r day of  gas , b ut ai r emi s s i ons from a jdi 
ti onal pumps and process heaters due to i n creased th roughput are not menti oned 
i n  the future a i r emi s s i ons i n vento ry .  

Appendi x H o f  the DE IS  wh i ch d i scusses a i r qua l i ty data i n  the San Joaqui n  
Val l ey Ai r Bas i n  s houl d i ncl ude 1 976 and 1 977  data . 

d 

e 

f 

g 
8.  The DE IS shoul d l i st the d i amete r and avera ge vapor s pace he i gh t  of the 

fi xed roof s torage tanks and the vapor recovery control  e ffi c i ency .  Wi thout 
s uch i n format i on , the b reath i ng l os ses from the tanks , both with and wi th out 
vapor recovery , cannot be veri fi e d .  In  add i ti on , the DE I S  i n co rrectly defi nes h 
turnover  factor as annual  th rough put/tank  capaci ty .  Accordi n g  to the 
Envi ronmental P rotect i on Agency publ i cat i on , AP-42 , the turnover facto r  i s  a 
functi on o f  the n umber  of turnove rs per year wh i ch i s  defi ned as annual 
th roughput/tank capaci ty .  Based on the data i n  the DEIS , the turnover factor 
shoul d be 0 . 5  rather  than the reported 0 . 25 . 
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9 .  Fugi t i ve emi s s i ons from gas serv i ce control val ves were underestimated .  

1 0 .  

Accordi ng  to the recently publ i shed KVB study ti tl ed " Control of Hydrocarbon 
Emi s s i ons from Stat ionary Sources in the Cal i forn i a  South Coast Ai r Bas i n , "  
a factor of 0 . 25 l bs /day/device shoul d be used , rep l aci ng  the DEIS  reported 
factor of 0 . 1 0  l bs/day/control va l ve .  

I n  the Hydrocarbon Impacts Secti on ,  page I V- 1 2 , the DE I S  s tates that 11the 
maj or reducti on in exi s t i n g  emi s s i ons  wi l l  be the fl ari n g  of gases currently 
vented at the 35 R gas pl ant duri n g  upset cond it ions . Anothe r maj or reducti �n 
in exi s ti ng  THC and NMHC emi s s i ons  wi l l  be the i ncl us i on of al l Shal l ow Zone 
stock tan ks i nto the vapor recovery sys tem . 1 1  Thes e emi s s i ons  reducti ons 
cannot be accepted as tradeoff credi ts for the fol l owi n g  two reasons : Fi rs t ,  
venti ng  o f  hydrocarbons i nto the atmosphere i s  not al l owed under pe rmi t and 
shoul d be mi n i mi zed to the l owest level . Second , the l i q u i d  stored i n  
Shal l ow Zone stock tanks has a Re i d  vapor p ress ure greater than 1 . 5 pounds 
per square i nch . Under Ke rn County APCD Rul e  41 1 ,  these tanks are req ui red 
to be equi pped with vapor l os s  control dev i ces and therefore no reducti on 
credi ts s houl d be al l owed .  As a res ul t ,  the proj ect may res 1,Jl t in a net 
i ncrease of hydrocarbon emi s s i ons of greater than 250 pounds per day . 
Therefore , the FE IS  shoul d perform an analys i s  on ozone i mpacts . Emi s s i ons  
from the 1 . 25 mi l l ion  barrel s capac i ty El k H i l l s  Tan k Farm ( addres sed in  
the trans po rtati on phase E I S )  shoul d al s o  be  i nc� uded i n  the model s tudy .  
The DE I S  al s o  s tates that the Department o f  Energy has i n it i ated a s tudy 
to i dent i fy al l pos s i bl e  hydrocarbon emi s s i on offsets i n  the bas i n  both on 
and off the NPR-1 . Res ul ts of th i s  study shoul d be i ncl uded i n  the F E I S . 

1 1 . The model i n g  study addres s i ng  NOx and N02 ( n i trogen di oxi de )  concentrati ons 
has the fol l owing  defi ci enci es : 

( 1 ) Meteorol ogi cal data were taken from the Nati onal  Cl i mati c  Center 
for a Bakers fiel d s tat i on . The DE I S  s houl d provi de j us ti fi cati on 
to demonstrate that the meteorol ogi ca l  data from th i s  speci fi c  station 
i n  Bakers fie l d wi l l  be representati ve of the Reserve . 

( i i )  In  determi n i ng the maxi mum ground l evel concentrat i ons , a total of 

. 

J 

1 2  meteorol ogi cal condi t i ons out of a poss i bl e  384 combi nati ons I< we re  e xamined . However , the DE IS does not address the cri teria  for 
the sel ect i on . 

( i i i )  The DE IS  s houl d di s cuss the reason for the choice o f  60 percent 
conve rs i on of NO ( n i tri c oxi de )  to NQ2 wh i ch may not be true w i th i n  
the Reserve . 

( i v) Si nce the estimated maxi mum ground l evel concentrati on of N02 along 
the El k Hi l l s  Road exceeds the state 1 -hour N02 s tandard , the Di stri ct 
new source revi ew rul e wi l l  l i kely requ i re  the addi t i onal  NOx emi s s i ons  
to  be  offset . The fi nal E IR  shou l d d is cus s the natu re , l ocati on , and 
quanti ty of emi ss i on offsets wh i ch wi l l  be cons i dered . 
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The pract i ce of the ARB in assess i n g  a i r q ua l i ty i mpacts i s  s i mi l ar  to the 
approach taken i n  the DE I S  i n  that  we ut i l i ze s i mi l ar  d i s pe rs i on model s i n  
our pre l i mi nary analys i s ,  to see i f  app l i cab l e  standards a re expected to 
be exceeded . I f  they a re  expected to be exceeded , we conduct a further  
analys i s , emp l oy i n g  n umeri cal mode l i n g  to mo re accurate ly assess  the  i mpacts . 
I recol'Jlllend th i s  furthe r  ana lys i s  be perfonned i n  th i s  case and that the 
s cope of the analys i s  be expanded to i nc l ude the ent i re Reserve . 

The fi nal  E I S  shou l d  address the federal amb ient a i r  q ua l i ty standa rd for 
N02 on an annua l  bas i s . 

cc : Ri ck Nevi s 
Kern County APCD 
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sr,,TE Of CALIFORNIA 

A l R  R ESOURCES BOARD 
I 1 02 Q �.TREET 

P 0.  BOX 281!1  
S .\r�l�AME NTO, C A  9!18 1 2  

Mr . James L i verma n 
U . S . Depa rtment of Energy 
Was h i ngton , D . C . 20 545 

Dea r Mr . L i verma n :  

EDMUND G. BROWN JR., Governor 

Subject : Dra ft E I S  for Petro l eum Prod uctio n a t  Ma ximum 
Eff i c i ent Ra te , Nava l  Petro l eum Reserve No . 1 
( E l k  H i l l s )  

After a reeva l ua tion  of our  po s i t i on on th is  s ubj ect ,  we have  concl uded 
tha t our co�rnent ci ted at the bott�� of page  6 of the September 8 ,  1 978  
l etter from L .  Frank Goodson of the Resources Agency of Ca l i fornia  to 
yourse l f s ho u l d  be  amended to rea d  a s  fo l l ows : 

" I n the Hydrocarbon Impacts Secti o n ,  pa ge IV- 1 2 ,  the D E I S  s tates 
tha t ' the  ma jor reduction  i n  ex i s ti ng emi ss ions  wi l l  be the f1 a r i ng 
o f  ga ses currently vented a t  the 3 5R ga s p l ant  dur i ng upset  condi ti ons . 1 
These em i ss i ons reductions  may be acceptabl e as trade-off cred i ts , a 
however the reduc ti ons cou l d  not be used to determine whe ther a n  a ir 
qua l i ty i mpa c t  a na lys i s (AQ IA ) wou l d  be requ i red under Kern County ' s  
New So urce Revi ew ( NSR ) R u l e .  

The determi na t ion a >  to whether a n  AQIA i s  rE� qu i red for a mod i f i ca t ion  
i s  dependent on whether there are � hou rs or days dur i ng wh i ch the 
modi fi ca ti on wi l l  i ncreas e  emi s s i orls-beyond 25 l bs/hr or 250 i bs/day 
for a ny a i r  contam ; na n t  for whi ch there i s  a s ta. te or na t iona i amb i ent 
air  qua l i ty s tandard (�xcept carbo n monox i de ,  for whi ch the l im i ts b are 2 50 l bs/hr a nd 2 500 l b s/day ) . To ena b l e  tha t determi na t ion  to 
be ma de , the DE I S  s ho u l d  i dent i fy the frequency a nd extent  of  
i n termi ttent sources o f  emiss i ons  such  as vent i n g .  The D E I S  s ho u l d 
a l so quant i fy the emi s s io ns resu l t i ng from f l ar i n g  ope�a t i ons . s i nce 
o x i d e s  of n i trogen em i s s i on s  from th i s  s ource ca n be s i gn i f i ca nt .  I f  
i t  i s  determ i n ed  tha t an  A Q IA w i 1 1  be  req u i red , t he  tradeoffs a s socia ted 
w i th the fl ar i ng ope-ra t i ons may be used to hE� l p demo n s tra te tha t there 
i s  no net a dverse a i r qua i i ty i mpa ct o n  an a n n ua l  ba s i s . "  
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Mr .  Li vennan  2 September 20 , 1 978 

Furthennore , we have concl uded that the u se of vapor recovery systems 
on the Sha l l ow Zone stock tan ks represents an acceptabl e trade-off 
measure under Kern County Ai r Pol l ut ion Control D i stri ct ru l es and 
regu l ati ons . 

If you have a ny further questi ons regard i ng th i s  matter , p l ease contact 
Gary Rubenste i n  at ( 91 6 ) 445-0734 . I 

D i v i s 1 on 

cc : Huey D .  Johnson 
Capta i n  John Di ck-Peddie  
Ri chard Gri x ,  O P R  
Ri ch Nev i s 
Kern County APCD 
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State of Ca!Hornia 

: L . F r a nk G o od s on 
P r o j e c t s  C o o rd i na t o r 
The Re s o u rc e s  A g e nc y  

Jame s L i verma n 
U . S .  D�pa rtment o f  E n e rgy 
Wa sh ing t o n D .  c .  2 0 5 4 5  

D epartment of Conservation - Division of Oil and Gas 
Sacramento 

THr  RESO URCES AGENCY O F  CALI FORNIA 

Date July 1 3 , 1 9 78 

Subject : SCH 7807101 4  

Elk Hills DEIR 
Petroleum Product ion MER 

The Divis ion of Oil and Gas has reviewed the s ubj ect  draft  by the U.  S . Depar tment 
of Energy . The following connnents are o f fered f o r  yo ur considerat ion : 

The rep o r t  p resen t s  s everal scenarios fo r p roducing tqe various pools , inc luding 
pres s ure maintenanc e by both gcs and wa ter inj e c t ion . One s cheme invo lve s the 
sale of associated gas from the S t evens and shallow zones and the inj e c t ion o f  
iner t  gas f o r  pressure ma intenanc e i n  the S t evens . The ine r t  gas wo uld b e  
genera t e d  b y  comb us tion o f  some 45  M::-1CF/ D o f  the pro duced gas . The rep o r t  does 
not discuss the very ioportant benefits tha t could be derived from the combus
tion and ine r t  gas genera t ion . Fo r ins tanc e ,  the comb us t ion o f  45 ��1CF/D o f  
1 , 000 BTU/CF gas in. a gas turbine power plant could generate nearly 2 0 0  mega-
wat ts of elec t r i c  power . Part o f  this power could b e  used to d rive the c om- B 
pres sers for inj ec t ing the ine r t  gas and for op erat ing o ther machines ,  s uch as 
well pump ing uni t s . The was t e  heat in the t urbine exhaus t ( iner t ga s )  c ould 
be recove red in a s team generator and used to power o ther machines , s uch as 
s team turbines , p umps , or  o il and gas trea ting and pro c e s s ing . If the pres sure 
and t empera ture o f  the s t eam we re adequate and the p lant p ro p e rly located , the 
s team could be inj ected tor thermal recovery in the shallow Tulare tar s ands . 

Inert gas pressure maint enan c e  con:bined wi t h  electric power generat ion and was t e  
heat recovery i s  an a t t ract ive and efficient s cheme wi th many p o t ential b enefits . 
This s c enario sho uld b e  serious ly evaluated for integration into the Elk Hills 
opera tions . ·  

State 

APP ROVED : 

-x:-.t2�-.-- Un i t  
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St;;ito of Californiu The Resources Agency 

To 

From 

Subject: 

Huey D o  Joh nson 
Secret a ry for Re s o urc e s  
1416 Ni nth S t re e t , Room 1311  
Sacrame nt o ,  CA 958 14 

Att n :  L .  Fra nk Goodson 
Proj e c t s  Coord i na t or 

Dcpartrr11::nt of Fish and Game 

D ate: Au i;us t L1 , 19 7 8 

SCH 78 071014 - Dra f t  EnviroQ�ent a l  Iop act Statement - P e t r o l e um  Product i o n  
at Maximum Effici ent Ra t e  - Naval Pe t rol e um Re s e rve No . 1 (Elk H i l l s ) , 
Kern Co unty 

We h ave reviewed the s ub j e c t  Dra ft Env iro rnne n t a l  Imp a ct Stateme nt a nd 
find i t  inadequat e .  Th e i na d e quacy i s  i n  t h e  lack of d i s cu s s i o n  o f  
mea s ur e s  t o  avoid a dve r s e  impact s o n  wi l d l i f e . 

The rep ort i s  qui. t e  c l e a r  a nd a ccura t e  i n  i t s  d e s crip t i o n  of l o s s  o f  
wildl ife wh ich w i l l  o c c u r  i f  th e p roj e c t  i s  p e rformed a s  d e s c r ib e d .  Th i s  
i s  p art i cularly t rue a s  i t  r e la t e s  t o  ra re a nd e ndange red s p e c i e s .  The 
p re d ictab l e  l o s s e s  of San Joaquin Ki t Foxe s , Bl unt - No s e d  Leopard Lizards 
and rare p la n t s  are not a c c e p t a b l e  as a n  unavoidable l o s s . 

We reque s t  that the e xi s t ing uil d l i fe ma na geme nt p J.a n  for the r e s e rve 
be rt:V:i.$t:d to incl ude s p e c i f i c  measure s  t o  p r o t e ct a nd e nhance rare 
and e nda nge red s p e c i e s  r e s ident o n  the Elk Hi l l s  Nava l P e t r o l e um  Re s erve . 
There should a l s o  be a rea c t iva t i o n  of the a nnual mee t i ng s  t o  coord inate 
wildl i f e  mana geme nt on the area . No meet ings o f  t h i s  group have b e e n  
h e l d  s i nc e  1971 . Fut ure me e t i ng s  s h o u l d  i nc l ude s p e c ia l i s t s  i n  t h e  f i e l d  
of rare a nd . e ndangered s p e c i e s  f r om  t h e  Ca l i fornia Departme nt o f  F i s h  a ud 
Grune a nd t h e  u. s .  Fish and Wi l d l i f e  Servic e . 

Should you or the p roj e c t  s p o n s or have a ny que s t ions , p l e a s e  contact 
George D .  Nokes , Re g i ona l Ma na ge r , Region '• , 1234 Ea s t  Shaw Ave nue , 
Fre s n o ,  CA 93710 ,  t e lephone (2 0 9 )  222-3 761 . 
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Str.te of California TI10 Resources Ag ency of California 

Data 1 August 30 , 1 978 

To 1 Mr o L .  Frank Goodson 
Pro j e c t  C o ordinat or 
Re s ources Agency 

Department of Parks and R ecreation 

Petrol eum Product ion , Elk Hills 
S CH 78071014 

The California Offi c e  o f  Histori c Pre servat i on would apprec iat e the o�portunity 
of c onsulting with the Department of Energy c oncerning the el igibility of 
arche ologi cal s i t e s  Ker - 659 , - 660 , - 661 , and - 662 for inclusion on the 
Nat ional Register of Hi s tori c Places and the adequacy of the identification 
survey. 

This opportunity should be afforded the Stat e Hist oric Pre servation Officer 
under the Nat i onal Hist oric Preservation A c t  of 1 966 , Exe cutive Order 1 1 593 
�-l'ld the _4dvisor�r Cou.'!cils Prcc edurec ( 36 CFR , Part 800 ) . 
Please contact Mr .  William S eidel conce rning thi s  mat ter at ( 91 6 )  445-8006 . 

IJ li.2C-'-f--�* 
Dr. Knox Mellon 
State His t oric Preservation Offi cer 
Offi c e  of Hist ori c Preservation 
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S:cte of California The Resources Agency of Cal iforn ia 

M e m o r a n d u m  ® 
To 

From 

L .  Fran k  Goodson 
Resources Ag ency 
Room 1 3 1 1  
1 41 6  -. 9th Street 
Sacramento , CA 9 58 1 4 

Energy Resources Conservation - James Wa 1 ker 
and Deve l o pment Commission 
1 1 1 1  Howe Avenue 
Sacra mento, 9582S 

Date Augu st  1 ,  1 97 8  

Subject: PETROLEUM P RODUCTI ON AT MAXIMUM EFFI CI ENT RATE,  N P R  N O .  1 ( EL K  H I LLS ) DE IS  
SCH No . 7807 1 01 4  

I ntroduc t i on 

Pursuant to Pu b l i c  Law No . 94-2 58 ,  t he Nava l  Petrol eum Reserves Produc t i on Act 
of 1 97 6 ,  the Naval Petrol eum Reserves were opened up for product ion at max imum 
effic i ent  rates cons i stent wi th s ound eng i neeri ng pract ices , for a peri od of 
s i x  years . I t  i s  ant i c i pated pea k  product ion  wou l d  be 26G, OOO barrel s per day 
of crud e o i l  i n  1 981 \'J i th approximatel y 50 ITTTicfd of dry gas and 3 1 0 mmcfd of 
a s soc i ated gas ( after l i q u i d  extract i on )  a l so bei ng  produ ced . Th i s  gas , a l ong  
with  1 98 , 000 bpd of  v1ater , \'JOu l d  be i nj ected i nto crude o i l  product i on zones 
for pressure rr:a i ntena nce.  Twenty-e i g ht thou sand barrel s of water wi l l  be m ined 
da i l y  from brac ki s h  ground \vaters for the \':ater fl ood i ng .  The r emai nder w i l l 
be waste water separated fran the crud e o i l . S hou l d  the rei nj ected na tural 
gas  be repl aced , an add i t i onal  300 , 000 bpd (38  acre feet ) of  water wou i d  be 
needed . 

D i scuss i on  

The Ca l i forn i a  Energy Conrn i s s i on i s  very concerned a t  the Department of Energy 1 s  
a pparent d i sregard of  the need for sel l i ng na tura l gas producti on from the El k 
H i l l s  fac i l i ti es .  Not to  cons i der the impact of  hav i ng u p  to 3 60 IT'mcfd be i ng  pro
duced but not av a i l a bl e for publ i c  u s e ,  even on an  emergency bas i s ,  i s  i rrespon
s i bl e .  

Granted the DE I S  does  d i scu s s  severa l  a l ternat ives , i nc l u d i ng three wh i c h  woul d  
prov i de for the s a l e of natural g as product i o n ,  one can  hard ly ad equate ly  
d i scu ss  three important  a l ternati ves on  a tota l o f  f ive  pages . 

There were no d i scus s i ons o n  the env i ronmenta i effects of  water i nj ect ion  
versus  n atura  1 gas  i nj ec t i on or  even whether ful l pres sure ma i ntenance pro
grams  wou l d  be ac h i evabl e u s i ng water  excl u s i ve ly .  Econom i ca l l_y ,  the i ncentive 
for gas  sal e i s  t here.  Wi th gas pri ces rang i ng from $ 1 . 7 5  ( NEB ) to $4 (cost  to 
Cal i for n i a  for Al a s ka ga s )  per mcf , a m i n imum of $630 , 000 per day wou l d  be gen
erated from the s al e of  the natu ral gas , whi l e  the rep l acement wa ter costs wou l d 
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L .  Fra n k  Goodson 
August  l ,  1 978  
Page  2 

be i n  t he o rder of $ 1  , 000 p er d ay .  I t  i s  t he Conmi s s i on ' s  u nder stand i ng that 
t here i s  1 50 , 000 acr e  feet of  u na l l o cated water i n  the  Ca l i for n i a  Aqu educt bei ng  
hel d by N i c hol Ente rpr i ses , ( 805 ) 832-6963 . Th i s  i s  suff i c i ent water to meet 
proj ect  ma ke-u p water i nj ec t i on need s for 1 0  years . I f  water i s  ava i l a bl e ,  the 
DOE s hou l d  r econs i der t he s a l e of natura l  ga s and at the same t i me ,  the u s e  of 
th i s  \'la ter i n  the context of soc i a l , economi c a nd env i ronmenta l goal s .  W i th the 
s a l e  of natu ra l ga s ,  s u l fu r  d i ox i de emi ss i ons wou .l d  be red uced between 40 a nd 
90 tons per day,  not  to ment ion t he s oc i a l  benefi ts of havi ng an  a ss u red 
add i t i onal suppl y of gas to meet the po tenti a l l y  c r i t i ca l  s hort-term natura l  
ga s s upp ly  needs d ur i ng t h e  early l 980 1 s .  

The D E I S  quotes exten s i ve ly  tha t  t he l aw req u i res NPR- 1  to  be d eve l o ped u nder 
t he max imum and effi c i ent rate and then goes on  to  sta te th i s  means  wi t hout  
detr i ment to  t he u l t ima te r ecovery .  I n  o rd er to d o  t h i s ,  the DOE has  f l at ly  
s·tated that the  natural ga s mu st be re i nj ected to  ma i n ta i n  pres su re for crud e 
o i l prod uc t i on .  Sec t i on 7420 ,  Defi n i t i ons of t he Nava l Petro l eum Res erves Act 
found i n  D E I S  Append ix  A ,  further d efi n es max i mum and eff1 c i ent  rate to  i nc l ude  
economic  devel o pment .  Wi th the  mi n imum l o s s  i n  sa l es of $63 0 , 000 per day , i s  
the DOE real l y  fol l owi ng the mandate o f  Co ngres s ?  

Ca l i forn ia i s  curr entl y  fac i ng a n  o i l  g l u t ,  a rd  i t  wi l l  cont i nue  to do  s o  for 
t he for eseea bl e fu tu re.  As a resu l t ,  it  has been stated t hat up to 1 00 , 000 
bpd of Cal i forn i a  crude o i l product i on i s  now s hut  i n .  Even thoug h  steps are 
be i ng  ta ken to a l l evi a te the o i l  g l u t ,  the quest ion  whi c h  st i l l  rema i ns i n  
many m i nd s  i s , ! �Where w i 1 1  t h e  E l k H n 1 s  o i l  pr od uc t i on be u t i 1 i z ed , a nd how 
wi l l  i t  get there? " . The Nava l  Petrol eum Reserves Act s tates tha t  a l l or any 
part of t he petro l eum produced may be s ol d  o r  pl aced i n  strategi c storage  
fac i l i t i es .  Whet her the crud e \·!ere to be u s ed immed i atel y o r  stored for future 
use wou l d d i rec tly  affect t he o i l  gl u t  as  \'Jel l a s  the env i ro nmenta l i mpact  of 
the prod uc t i on . Nei ther t h i s  D E I S  nor the earl i er D E I S ,  wh i c h  d i scu ssed modes 
of tra ns porta ti on ,  address t h i s  i ss u e .  

An add i t i onal a l ternati v e  vJh i c h  mer i t s  d i scu s s i on i s  r ev ers i ng t h e  ord er o f  
prod uc t i on and produ ce t he ava i l abl e g a s  for sa l e and cont i nu e  t o  hol d t h e  
crude o i l  a nd a ssoc i ated natura l  ga s i n  r eserve . As sum i n g  t ha t  NPR-1  petro l eum 
producti on wou l d be  u ti l i z ed  i n  Ca l i fo rn.i a ,  t h i s a l ternat ive wou l d  reduce the 
i mpac t  of add i ti ona l crude o i l suppl i es on  an a l ready burd ened mar ket , but 
wou l d  prov ide  needed natu ra l g a s  d ur i n g  the cr i t i ca l m i d- 1 980 1 s  when Ca l i fo rn i a ' s  
current sources become d e pl eted and before new sources  ca n come on  stream . 

Rec orrrne nd at i o n  

I t  i s  t he recommendat ion  o f  the Ca l i fo rn i a  Energy Commi ss i on t hat  t he Department 
of  Energy do t he fol l owi ng : 
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L .  Fra n k  Goodson 
Augu s t  1 ,  1 978 
Pa ge 3 

1 .  Thorou ghly r e- exam i ne the a l ternat i v es o f  i nj ec t i n g  produc ed natura l g a s  
v ersu s tota l wa ter fl ood i n g to ma i n ta i n  pres s u re f o r  crud e  o i l produc t i o n .  

2 .  Determi ne o r  es t i mate t o  what mar ket pl ac e  t h e  NPR- 1 cru d e  o i l  produ c t i o n  
woul d g o .  

3 .  Expand t he d i sc u s s i o n  o n  a l ternat i ves a nd a l so add a n  a l terna t i v e  to prod u c e  
ava i l a bl e na tural  g a s  f i rs t .  

4.  I nc l ud e  a d i scu ss i on on the i mpac t of not ma k i ng 360 rrrncfd of n atura l  g a s  
ava i l a bl e for sal e d ur i ng the cr i t i ca l  m i d- 1 9.80 ' s . 

JAMES A .  WAL KER 
Exec ut i ve D i rector 

JAW/SWM ; nwb 
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'State cf CaHfornia THE RESOURCES AGENCY 

M e m o r a n d u m  
To Mr . L .  F ra n k  Good s on 

P roj ec t s  C oo rd i n a t or 
Re s o u r ce s  Agency 

A ug u s t  3 0 ,  1 978 

From STA.TE SOLID WASTE MANAGEMENT BOARD 

Subject: App rova 1 of S t a te C o mme n t s  

We have a p p roved t he a t t a c hed corrrne n t s  su b j e c t  t o  the f o l  l ow i n g  a d d i -t i on :  

D i scu s s i on on page 1 -28 ( t op ) i nd i ca te s  t ha t p o t e n t i a l l y  ha z a rd ou s  wa s t e  i s  
b e i ng sp read a l on g  t h e  Re s erve 1 s  r oad b a n k s  a s  a s o i l a rre n dmen t .  We be li eve 
th i s  i s  n o t  a n  e n v i ronm e n t a l l y a cc e p ta b l e  me thod of wa s te d i s p o s a l .  A l l wa s te s  
gen e ra ted a s  a re su l t  of we l l  d r i l l i n g a n d  d ev e l o p �e n t ac t i v i t i e s  s hou l d  b e  
d i spo sed o f  a t  t h e  on - s i t e C l a s s  I 1 - 1  fa c i l i t i e s  or hau l e d away t o  a n  accep t a b l e  
d i  sposa 1 s i te .  
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State of Californi::i State Lands Commission 

M e m o r a n d u 1n 
To L.  Frank Goodson 

Proj ects Coordinator 
Re sources Agency 
14 1 6  Ninth Stree t , Room 1 3 1 1  
Sacramento , California 9 5 8 1 4  

From EXECUTIVE OFFICE 

1 807 1 3th Street, Sacramento 95814 

® 
Date : Augus t 1 ,  1 9 7 8  

File No.: 

Subject: Draft EIS /Petrol eum Product ion at Maximum Efficient Rate - Elk Hills 

The fol lowing constitute the cmmnents of the s t aff o f  the 
S tat e Lands Com.�is s i on re lative to the above do cument . 

General Comment 

The document is much too gener al and incomp lete to 
effectively evaluat e the proj ect . The document provi de s l i t t le 
quant itat ive informat ion and fails  to provide a compl etely 
obj ective analysis of  the proj ect . As an example , the liberal 
us e of  the terms " some " and "many" provide little  or no 
information . 

Specific Connnents 

1 .  The proj ect des crip t ion is  so qualitative , it fails  
to provide adequate information about the proj ect . 
Specific ins tances of  this  are found throughout the 
proj ect des crip t ion . For examp le : 

Page 1 - 8 ,  paragraph l , " s ome additional compre s s o r s "  

Page 1 - 2 5 , paragraph 2 ,  " s ome l iquid s torage capacity" 

Page 1 - 2 7 , p aragraph 1 ,  "Addit ional ponds " 

The se and o ther s imilar inferenc es should be 
quant ified , as  they pres ently provide the reviewer 
with little us eful information . 

2 .  On Page 1 - 2 4 , it s tates that the s torage and loading 
fac ilities at 3 5 R  plant are adequate only for 
exi s t ing pro duction . To what extent will new 
fac ilities b� required ?  Further , how many will 
be needed and what will the ir capac i t ies b e ?  

3 .  Page 1 - 4 1 .  The discus s ion of His tor ical Risks 
contains unnece s s ary extraneous informat ion . What 
does the dis cus s ion about navigab le waters have 
to do with the proj ect at Elk Hil l s ?  

- X I -30 

a 

b 

c 



L .  Frank Goodson - 2- Augus t 1 ,  1 9 7 8  

4 .  Page 1 - 4 3 , l a s t  paragraph . De fine "earthquake 
country " .  

d 
5 .  Page 1 1- 2 4 , fourth paragraph . The s tatement re garding 

impact on vege tat ion conflicts  with a s imi lar s t atement 
in the proj ect des c r ip t ion . This paragraph indicates 
that veg eta tion has not re turned to norma l and that 
eros ion is a s erious Drob lem in some areas where e 
construc t ion · activitv . has oc curred . This  confl ic t s  
with the statement i� the proj ect description which 
s tates that no mit i g a t ion of earth moving is neces s ary 
s ince vegetat ion reins tates i t s e l f  adequately . Thi s  
conflict should b e  rectified in the Fina l E I S . 

6 .  Page I I - 2 5 , Wi ldlife . The opening s tatement s tates 
that the work done was mainly literature 6 urvey . f 
Ye t , in other p aragraphs it re fers to fie l d  surveys . 
Were there fie ld surveys ?  

7 .  Page I I - 3 1 , paragrap h  2 .  As a p o int of c lar ification , 
the China Lake Naval Weapons Center is  located in 
desert , not in mountains . 

8 .  Pag e  IV- 2 1 , paragrap h  3 .  There is reference in this 
p aragraph to  a "propo s ed water del ivery" . This 
needs to be elaborated on . If the increas ed water 
del ivery and appurtenant faci l i t ies are a port ion 
of or nece s s arv to the pro i ect . the imp ac t s  need to  
be discus s ed . - · -

-

9 .  Page IV- 3 0 , paragraph 2 .  A mit igat ion measure 
referred to herewithin is the ana lys is required by 
CEQA . Activit ies whol ly within fe deral l and do not 
require CEQA ana lys es . 

g 

h 

1 0 . Page IV- 5 0 , paragraph 3 .  I t  is s tated here that 
P . G . &E .  may no t be abl e  to supp ly addit iona l power 
to the proj ect . Assuming that P . G . &E .  canno t provide the J 
electrical cap acity required by this proj e c t , what 
impact woul d  o c cur ? 

1 1 .  The impact discuss ion fai l s  to addre s s  the potential 
impac t s  upon o i l  production in the State and Alaska 
if this proj ect is  approved . At the very leas t , the 
conclus ions fr om Appendix P and re ference to 
Appendix P shoul d  be inc luded . 
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L .  Frank G o o d s o n  - 3 - Augus t  1 ,  1 9 7 8  

1 2 . P age V- 1 3 , p ar agraph 2 under Comp arat ive E f f e c t s . 
A s t at ement i s  made that "hydr o c arb on emi s s ions 
would be from 2 to 5 1 / 2  t imes as great a s  the 
comp arab l e  NPR- 1 ca s e . "  P l e a s e  exp l ain this 
s t atemen t , e s p e c ia l l y  how were the s e  nwnb e r s  
d e termined . A d d i t iona l l y , i t  c an p robab ly b e  a s s umed 
that i f  p r i c e  we re a l l owed t o  use demand would 
dimin i s h , p o s s i b ly removing the n e e d  of E lk H i l l s  
p ro du c t ion a t  the ME R .  Thi s  a s p e c t  sho u l d  b e  
addre s s ed .  

1 3 . Alt ernat ive s : The al t e rn a t ive s e c t ion f a i l s  t o  
recogn i z e  o ther energy s our c e s  as a l tern a t ive s t o  
pro duc t ion a t  the MER at E l k  Hi l l s . Add i t iona l l y , 
cons e rva t i on s e ems to b e  a very viab l e  a l t e rnat ive . 
The s e  over s ight s  shoul d b e  r e c t i f i e d  in the 
final EIS . 

1 4 . Page VI - 1 .  The d i s cus s ion o f  any p r o b ab l e  adver s e  
environment al e f fe c t s  wh ich cann o t  b e  avo ided 
should prob ab l y  b e  imp l ement e d , i s  incomp l e t e . 
The d i s cus s ion fa i l s  t o  ana ly z e  th e imp a c t  on 
Cal ifornia and o ther o i l  p r o duc t i o n .  
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State cf C alifornia THE RESOURCES AGENCY 

M e m o r a n d u m  
1 . Hu ey D .  Johnson 

Sec retary for Re s ourc e s  
Tu Resourc e s  AGency,  1 3th Floor 

Res ourc es Bu ild ing 
Date: (:., lJ ,� 
I n  Reply Refer 
To: 420 : SH Attn : L .  Frank Good son 

2 .  U.  S .  Department of Energy 
Wa shingt on DC 
Wa shington 20545 

( 916 )  322 -9873 

From: STATE W A T E R  R E SO U RC ES C O N T R O L  BO A R D  

D i v is io n  o f  P la n n i n g  and R es ea rch 

Subject: 
P. O. B o x  100,  Sa cramento , Ca l i forn i a  95801  

REVIEW OF NOTICE O F  I:NTENT : SCH 78071014- -DRAFT E:i:S,  PETROLEUM 
PRODUCTION AT MAXIMUM EFFICIENT RNI'E ;..T NA'! . .;L PETROLEUM 
RESERVE NO . 1 ( NPR - 1 ) ( ELK HILLS ) ,  KEHN COUN1'Y 

Introdu c t i on :  

We have c oordinat ed the rev iew of  t he sub j e c t  env ironmental document 
with t he Hydrogeologic/Geotechr,i c a l  Section of t he State Board and 
the California Reg i onal Water Qual ity ControJ Boa rd,  Central Val l ey 
Reg ion . 

This proj ect  involve s  the drill ing of new o i l  we l l s ; the withdrawal 
of o i l ,  � a c , and wat er frcm new �nd e xi s t ing p rodu c t i on w e l l e ; and 
the inj e c t i on of gas and water into new and exi s t ing inj e c t ion 
wel l s . A s  su ch, this proj ect  ha s t h e  pot ent i a l  for s ignificant 
impac t s  on the qua l ity and q�ant ity o f  surface  and groundwa t e r . 
The maj or env ironmental c oncerns of t he Stat e Board are the impa c t s  
on water qua l ity f�om oil  and gas wast e s ,  wa st ewater s pi ll s ,  the 
d is p o sa l prob l ems c reated by the petroleum-re lated wa s t e s  generated 
by the proj ect , and the potent ia l for chang e s  in t he quant ity , 
qual i t y ,  and d i s t ribut i on of  surfac e and groundwat ers . 

Re c ommendat ion : 

The f inal envi ronmental impa ct s tatement should addre s s  the 
f ol l owing c omment s .  

Genera l Comment s : 

® 

1 .  The final EIS should des cri b e  t he surfa c e  and ground'dater 
res ourc es of t he Re serv e  and the surrounding area in greater 
detai l .  The s e  re s ourc es  s h ou l d  b e  p l ot t ed on a ma p or ma ps 
of a ppropria t e  scale t o  prov id e a basis  for impa ct evaluat i on .  a 
The plot s s hou ld s how t he locat ion of any s t reams ( inc lud ing 
e phemeral streams ) ,  surfac e  and groundwater re s ourc e s ,  and a l l  
wat er wells on t he Reserve  a�d i n  the nearby area . 
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1 .  Huey D .  Johns on - 2 -
2 .  U .  s .  De partment of Energy 

2 .  

3 . 

4 .  

5 .  

The draft EIS in it s discu s s ion of wat er re s ourc e s  ( pp . I I - 2 2  
and I I - 2 3 ;  Appendix J ) indicates t hat �he surface and graJ�d 
waters are of poor qual ity, and stat e s  that the cau s e  cf  t he 
degradat ion is  not completely known . It i s  probab l e  t ha� � �e 
waste  disposal pract i c es in the area by the petroleum ir:du s � !J  
c ou ld have adv ers e ly affected water qua l ity . The petrole�= 
wastes  from sett ling ponds , s pill s ,  and from dri ll ing rr:uds 
that have b e en d i s po s ed of along roadways in the Re serv e  a l l  
have  pot ent ial for advers e ly affecting water qual ity in the 
Re serve . High qua l ity groundwater occurs immed iat ely nor� h  and 
east of the Re serv e ,  and may ext end int o the Re s erve near 
Tupman . In fac t ,  wel l s  supply ing the West Kern County 
Wat er District are located approximat ely 1 . 5  miles  northeast 
of the Reserve . 

The final EIS should inc lude a map showing t he dis tributio� of  
the  maj or soil  types  throughout the  Re serve  to permit a o e � � e r  
asses sment of impact s du e t o  eros ion and s pi l l s . Suc h  a 7.2 ? 
wou ld also  compl ement and c larify the soils  d i s cu s s ion in �he 
draft EIS ( p p . II-9 through II-12 ) .  

The draft EIS ( p p . I I -22 and II-23 ) des crib es t he qua l ity of 
t he groundwat ers underlying NPR-1 to  be of  poor quality a�d 
being highly mineralized wi th tota l d i s solved s o l ids (TDS ) 
conc entrat ions averaging 5 , 000 ��/l .  It is also  stat ed t hat 
waters of this quality are generally cons idered unu sab l e . � �e 
United Stat e s  Env ironmental Prot e ct ion Agency ( EPA ) , in it s 
March 21, 1978 draft Regulat i ons for the Underground Inj e c � i on 
Control Program, c ons iders aquifers c onta ining l e s s  t han l8 , 8CO 
TDS in geographic areas where no underground inj ect ion ta s 
oc curred as des ignated underground s ources  of wat er to  be  
protected . As such,  the propos ed regu lat ions wou ld requ�re 
states to protect  the sourc e to t he maxirrr�m ext ent fea s ic l e  
from actual o r  potent ial contaminat ion cau s ed b y  undergrc��d 
injection practices . On this basis,  the potent ia l u s e ful�ess  
of  the  shal l ow groundwat er nrust b e  rec ons idered . 

The d iscu s s ion of groundwat er re s ource s  in t he draft EIS ( pp . II-22 and II-2 3 )  shou ld be expanded in the final EIS �o 
inc lude the possib i l ity of  hydrau lic  c ontinuity between t he 
Reserve and the San Joaquin Val ley . If the b a s in ad j a c en� � o  
the Reserv e  is  hydraulically c ont inuou s  with t he Re serve,  
el iminat ion of Res erve brines and wastes  s hou ld re sult in  a.� 
improvement in basin wat er qua l ity onc e  t he b a s in is  flushed 
out . If this is t he case ,  the wate r  qua lity of the b a s in s hould 
b e  prot ected from the infiltrat ion of Reserv e  wastes . 
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1 . Huey D .  Johnson -3-
2 .  U. s.  Department of Energy 

6 .  The final EIS s hould d e s cribe the impact on the exi s t ing 
freshwater supply of the consumptive  u s e  of 2 60 , 000 g pd of 
wat er dur ing t he construct ion of the NPR-1 fac ilitie s . The 
draft EIS ( p .  IV-20 ) stat e s  that no s ignificant impa cts  shou ld 
occur due t o  the freshwat er su pply from the West  Kern County f 
Water Distri ct . However, the withdrawa l of wat e r  without i t s  
return t o  the u sable water cycle will  aggravate the exi s t ing 
groundwater overdraft in an already wat er defic ient basin . 

7 .  The draft EIS does not d i s cu s s  the effe c t s  of groundwat er 
withdrawal for we ll operation and ma int enance on land sub s id enc e .  
The draft EIS does  describe the subs idence a s pe c t s  of petroleum g extraction in detail ( pp .  IV-2 through IV-1 1 ) ,  and shou ld 
d is cu s s  the pot ent ial for land sub s idence due to other cau s e s  
in a s imilar manne r .  

8 .  The draft EIS ( pp .  IV -21 , D-8 and D-9, . and J -3 and J -4 ) 
indicates that t he c onstru ction and the operat ion of the NFR-1 
fac ilities  will not have an advers e impact on the wat er qua l ity 
of groundwat ers underlying the Res e rve becaus e of the ir poor 
qual ity . As stated prev io�sly,  the s e  wat ers can be  clas s ified h 
as pot ent ial s ources  for drinking wat ers according to EPA . 
Thus,  any impact s on the quality of  the s e  wat ers s hould b e  
reas s e s s ed . I f  the potential impac t s  c a n  be c ons idered advers e ,  
e ither alt ernat ive d e s ign or operat ion proc edure s ,  or su itable 
m1t ig2t 1on mea sures should be  cons idered . 

9 .  Oil,  gas  l iquid, and wa stewat er s p i l l s  re pres ent a maj or t hreat 
to land and water u s e s  throughout the Re serv e . The final EIS 
should ensure that all  area s  of  the Re s e rv e  are prot ected from 
these s p il l s . The d i s cu s s ion of risk as s e s sment in the draft EIS 
( pp .  I-40 through I-49 ) ind icat e s  that c ont ingency  catch bas ins 
are strat eg ically located throughout the Res erve to  c ontain 
o i l  s pi l l s  from all  sourc e s . The final EIS should in c lude a 
map showing the locat ions of the s e  catch bas ins and their 
relation to areas of transfer, proc e s s ing , and st orage of oil 
and gas . In addition, t he fina l EIS should c onsider the 
nec e s s ity of p1·ev ent ing percolat ion of any retained s p i l l s  
through underly ing s o i l s  t o  pot ent ially usable groundwater . 

10 . The final EIS should d e s cribe the wa ste  d i s posal practices  to 
b e  followed by this pro j ec t  in more d etail . In a s e ct i on on 
waste disposal ( pp .  I-26 t hrough I -28 ) t he draft EIS ind icates 1. that the wa ste  mat erial generated by well dri l l ing and produ ct ion 
is d i s po s ed of along the banks of roadways . All wa stes  of this 
kind ( e . g . ,  drilling Im.lds ) shou ld be d i s po sed of at one of the 
two exi st ing Class  II-1 d i s posal s it e s  on the Re serve  or be  
hau led away by a solid waste  d i s posal company . 
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2 .  U .  s .  Department of Energy 

Specific Comment s :  

1 . The draft EIS ( page I -2 3 )  d e s c rib e s  a proposal t o  mine approximately 
28, 000 B/D of su pp lemental wat er from the s out hern or western 
area of  the Reserv e  for pre s s1..;.re :-rG. int enance inj e ct ion . Thi s  
wat er would b e  inj ected int o  t he Shallow Zone and t he St evens 
Zone along w ith 170, 000 B/D of water s e parated from o i l . D� e t c  
chemical inc ompat ib il ity of s ome of t he produ ced wat er with 
the zone wat er, it is  proposed to  eva porat e/perc olate 30, 000 B/D k 
of the mixed produced water whic h  c ould impa ct potent ially 
u sable groundwater . The final EIS should d i s cus s t he pos s ib i l ity 
that twin wa stewater l ines from the Lea s e  Aut oma t i c  0.l s t ody 
Transfer ( LACT ) system t o  the various we l l s  c ou ld � l iminate 
this prob lem and re l ieve t he ne c e s s ity of  grounduat er mining . 

2 .  The dra ft EIS, under Gathering and Proc e s s ing Sys t ems , d e s c rib e s  
a t otal of  ab out 100, 000 barre l s  p e r  day o f  wa� er s e parat ed 
from oil  at . the top cf pag2 I-23 and 170 , 000 b arrels  pe r day 
at the b ot t om of page I-23 . This pos s ib l e dis crepancy s hould 
be clarif ied in the f inal EIS . 

3 .  The final EIS, in i t s  discu s s ion on t he impact  crit eria for 
water re s ourc e s ,  shou ld c on s ider the existing a�d pot ent i a l  
b eneficial  u s e s  o f  a part icu lar wat er boay when de-i;errai.:;.ing 
1f sub s t a n.t la�l deg1·adat iOT.l. 1-1a s O C CiJ. rred . '111-1e draft EIS ( p .  J -7 ) m 
appears t o  c ons id er sub stant ial degradat ion to  have oc �urred 
only if t he exi s t in� b enefic ial uses  of t he wat er bod y  were 
severely hamperea . 

If you have any que st ions c oncerning t he s e  c omment s ,  please 
c ontact Steve Haye s at ( 91 6 )  322 -9873 . 1 -� 
Thomas E . Bailey 
Ass istant Chief 

cc : Cal ifornia Reg ional Wat er Qual ity Cont rol 
Board, Central Val ley Region 

3201 S Street 
Sa crament o,  CA 95816 

X I - 36 



S�·.: .e of Colifornia Business ond Tronsportotion Agency 

M e m o r a n d u rn 
To Management Systems Offic er 

State Clearinghou s e  
Date: July 2 7 ,  1978 

File : SCH No . 7807 1014 
6-Ker-119-Genera l 

From DEPARTMENT OF TRANSPORTATION 

Subject: 
Distri c t  06 - P lanning ' &  Programs 

Thi s  memorandum rep lie s to your Noti c e  of Intent , Department 
Review, SCH No . 78071014 , dat e d  7- 3-78 , forwarding for our 
c omment s a c opy of the Draf t Environmenta l Impac t Statement , 
Pe troleum Produc tion a t  Maximum Eff i c ient Rat e ,  Naval 
l'etroleum Re serve No . 1 (Elk Hi l l s ) .  

The pre sent 20 ta.nk trucks per day transporting liquid 
pe troleum produc t s  t o  various Southern Ca lifornia marke t s  
i s  expe c t e d  t o  increa se t o  2 00 tank trucks p e r  day whe n  
produc t ion reache s maximum effic i e nt r a t e  (MER) by 1981 . 
The pro j e c ted incre a s e d  traffic w i l l  probab ly be rout e d  over 
State Route 119 from Nava l Pe tro leum Re s e rve No . 1 to 
Interstate Route 5 .  At the pre s e nt time , the State highways 
in this area are operating a t  an a c c ep t a b le leve l of servic e .  
'Wi i-_h t:h"' ::i n n "' r'l  h1 1 ,..r1 "' n  f'l f'  h i:> ::i U"'<r +: ,.., , ,.. lr +: ,..::i f' f' -f ,.. f' ,...,...m +-h"" ,..,.,.,,, .. _ .... .. ..  · - - - - - - - - - - - - .. .  -- · · - - · !,] - - - -- .. .... - · - - - - - - - - ... . . ..... ... . _ · · - � ·  

facilitie s ,  the capac ity of State Route 1 1 9  w i l l  be reache d 
before 1985 0 Furthermore , the s truc tura l quality of the 
pavement s e c tion is not de signed to support the expe c t e d  
truck traffic genera t e d  during the peak o f  the MER produc t ion . 
This peak i s  expe c t e d  within 5 years after the open-up da te 
(July 3,  1976 ) . The pre sent struc tural s e c tion on State 

Route 119 is ba s e d  on a Tra ffic Index (T . I . ) of 8 . 5, whi le the 
incre a s e d  truck traffic wi l l  require a T . I .  of 10 . 5 - 1 1 . 0 .  

R .  L .  Binger 
Di stric t P lanning 
& Programs Engineer 

RMN/BT: sjb 
CC : RLB/JDH 
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R E C E I V E D  
/OUTH E A R  CALI FOARIA SEP 25 IO  19 AH ' 1 8  A11oc1A11on OF GOVE AnmEnTr 

600 /outh Commonwealth Amlfm A {'f,�-f�?� • Loi Angele1 • California • 90005 • 213/385-1000 

W A S H . , D . C .  
DATE : Augu st 1 1 , 1978 

TO : Ro bert J .  Catl i n ,  Di rec tor 
Offi ce of NEPA Affa i r s  
Department o f  Energy 
Wa s h i ngton , D .  C .  20545 

FROM : Metropol i ta n  Cl ear i ng ho u s e  

RE : D E I  Sta tement/ P etro l eum Producti o n  
SCAG F i l e  Number : MC-8266- ED 

Pursuant to Part II  of OMB C i rc u l a r  A- 95 we have d i s semi na ted i nformati on 
o n  the DE I S  for the Petrol eum Producti o n  a t  Maxi mum Eff i c i en t  Ra te Proj ec t ,  
Nava l Petrol eum Reserve No . 1 a t  E l k H i l l s  t o  c i ti es ,  counti es a nd s ome 
spec i a l  agenc i es i n  the SCAG reg i o n .  Shoul d a ny corrmen ts b e  recei ved as  
th e resul t of th i s  noti f i ca ti on ,  the comments wi l l  be tra nsmi tted to you 
i mmedi a tel y .  

The SCAG s taff has  a l so revi ewed the D E I S  for cons i s tency of the propos a l  
wi th adopted reg i ona l pl ans , programs a nd po l i c i es .  T h e  commen ts are : 

SCAG has adopted a pol i cy of enco urag i ng the produ cti on of 
natura l gas  a t  El k H i l l s  a nd ma ki ng it  ava i l a bl e for i n tra
s ta te s a l e .  Bec a u s e  of the reg i on ' s  cri ti cal  a i r  qua l i ty 
concerns , the produc t i o n  and u ti l i zati on of n a tu r a l  gas  
shoul d be of the h i g h es t  pri or i ty .  At s ome future time 
when the wes t  coa s t  o i l s u rpl u s  s i tuati o n  i s  reso l ved o r  
El k H i l l s '  crude o i l can b e  marketed outs i de of Cal i fo r n i a ,  
th e producti on of o i l  a t  MER a t  El k H i l l s  wou l d  a ppear to 
become a more reasona bl e opti on . Unti l th i s  time , th e po s s i 
b i l i ti es o f  i nj ecti ng water o r  f i el d-generated i nert g a s  to 
ma i nta i n  reservo i r  pre s s ure shou l d  be more ca reful l y  c o n s i dered . 

Noti fi c a t i o n  of these comments wi l l  be i ncl uded i n  the SCAG Executi ve 
Corruni ttee ag enda for September . Shou l d  the Commi ttee wi s h  to coITHTient 
further , we wi l l  s e nd the i r comme nts to you i mmed i a te l y .  

Cl eari ng hous e Off i c i a l  

L K : mdc 
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1 7 00  Flower Str""t 
· P. 0.  Box 997 

Baker>fiaid, C•lilorn1a·93302 
T·atephone (805) 861 ·3682 

K E R N  CO U N T Y  H E A L T H D E PA R T M E N T  
A I R  PO L L U T I O N  CONT R O L  D I ST R I CT 

C<::.pt".�-" John Dick-Pec(lie 
Office i n  Chetri_'.;e of i_;o;istruct�_ on, Elk �Li.lb 
P . O .  Box 40 
Sc-.n Bruno , C21..ifor�fo %066 
De2 r C;'.ptain Dick-Peddie : 

L E O N  M HE B E A T S O N ,  M . D .  
Dirac.tor of Puh11c H1:1al th 

Air  Pol l u t ion Cof'trol Oificor 

® 

AIR QUALITY IMPACT D I S CUS S I ON S a t i s f 2 c t o ry Un s a t i s fac tory 

1 .  Ex i s t ing a i r  qual i t y  

2 .  Exp e c t ed proj ec t emi s s ions 

3 .  Mi t iga t i on me a s u r e s  

4 .  A l t e rnat ives t o  t h e  proj e c t  'T 

5 .  Growth indu c ing impac t s  

SUMMARY O F  AIR QUALITY IMPACTS 

1 .  No increase in emi s s i on s  

2 .  Sma l l  increment a l  inc r e a s e  in emi s s io n s  

3 .  S igni f i can t i n c r e a s e  i n  emis s ions 

4 .  Adver s e  air qua l i t y  imp a c t  

5 .  Inde t erminate 

6 .  No c omment 

X I - 3 9  



P a g e  Two 

Proj e c t : �-"':"':)�) .. �r. 
- ·- · �-.. , ,._} . ...:.. 

Comme n t s : Tl·, e ::ro::-:i·')�ed p�o.-� ec.t 2.� --- e �. � 3  to :-..:-*-8 rest:� -�>s.=: �- �-:. - -\� : :._- -�.:� o� o: : ... !-.e 
l }: o-,J.r C:-:.. L� . . fo r:-.:.:�. ,;. -\:_:r_··d. r�et _.\:tr :J t �-�:-2.� rd :'""' sr :-·--:·-') . c� :-.., :; �-- - :_ :,  of t>-2. s 
;:.9p:-:rc:!t ... \od .. o lo t2-cr: ,�,t � � e  pu.bJj_ c �o::_ ,.-�:.--�- � - ,  =.. �� ��-- ::: - :""" 2 ..:.. ...__ =--: -t :, ·,..._e f�.r�a:::� � 
rec'.�ired irJ. R:_� �e 210 . l  o.f t he 21::_2-e s  C: 2c:7�_:.2_;:.�ic�_ :  0� .:.. · ... _e : � e� Ccn;_!!t�r 8 .:ir ?012.�_ition Co--:-::ro l Di strict ( _·-.?':J) c� �:1 :-.c t.  :- e ��-? de .  1 ... �r<1_e ::;s t��e 
pro1:Jler::. st�tcd �ereine.bov-e cci.n be ."":""iti.��ted., i� :-.-:. �- · c: -=- .-�e c � s e  t!-'-::.t 
C"L'r1 -�-t��horit"';.r to Cor.. 3t::uct reciui.red ��1r0--� =�--=· � o  :-:·_�_t; 2-=- :=.. ( :  � .. c :.� not 
be r;r2r-_ted. 

L'1. .:ddit ion ,  it is highly desir2!:::le t o  s-':.:.:.e t1-:e : ir -·- :LJ. i-:.7 i -p2 ct c; 
i.'1. lb s/hr or t m s/:yr fo::- e2ch 2. lte::-:-: ".tive in c. :� e  -_:J:,C' .  

Should vou or vcur st 0c'.ff hc:ve w�.- �ue sti::-.::. s , :;:ils::::: e  ": e :'_ e;i'.1c.'.:e our 
offi ce �t (005.) -261-3682 . 

3i>-:c erely, 

}_e on L�. Ee'oertson ,  : : . D  • 

.'d_r Pollution Cont:r-ol Of::'ic er aui 
Assista'1t C1:ief /:ir S2.o'1 it?.tio� c ::::-::_cer 
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K E R N  COUNTY PLAN N I NG DEPARTM ENT 

Robert J. Catlin, D irector 
Office of NEPA Affairs 

1103 Golden State Avenue 

BA KERSFI ELD. CA L I F O R N IA-93301 

Telephone (8051 861-2615 

July 24 , 1 9 7 8  

As s is tant Secre tary for Envirorunent 
Depar tment of Energy 
Wash ington , D . C .  20545 

Re : Dra ft E IS , DOE /EIS-00 12-D , Petroleum Produc tion 
at MaximlUll Effic iency Rate , Naval Petroleum 
Reserve No . 1, Kern County , California 

Gentlemen : 

File: EIR Misc . 
Elk Hills 

Th is office has reviewed the above-referenced document transmitted to us by 
cover letter dated June 15 , 1 9 7 8 .  The Draft E IS made careful re ference to 
the various environmental concerns and ex is ting land uses within that port ion 
of Kern County wh ich the project is s ituated . The Draft E IS appears to be 
adequate in this respect .  Based upon the submit ted information and upon o ther 
environmental data availab le , the fol lowing planning s taff concerns are pre 
sented and should, be addressed by your department during finalization of the 
EIS .  

1 .  No ind ication is made to tert iary recovery methods to be utilized for 
hydrocarbon withdrawal when the S tevens and Caneros zones are not capable 
of flowing produc tions . If additional s team generators and injec t ion 
water would be neces sary , indicate this and d iscuss s ignificant e ffec ts 
related to such recovery method s . (Page 1 - 10 )  

2 .  A description o f  where dr illing mud s and re lated materials are disposed 
of and the impac ts of such d isposal is needed . Would there be any s igni
f icant effect caused by d isposal of these materia l s ?  

3 .  N o  d iscuss ion o f  air pol lutant emis s ions from ref inery operat ions of Elk 
Hills crude within the San Joaquin Va l ley Air Bas in is apparent . It would 
appear that a thorough d iscus s ion of impacts re lated to the overa l l  maxi
mum eff iciency rate pro j ec t ,  includ ing s econdary effects , is lacking . 
(Page IV-II) 

4 .  On Page II-31 , the d iscuss ion omits the Naval Weapons Center , also in 
Kern County . 
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Re : Dra f t  EIS - Naval Petro leum Reserve 

Page 2 

5 .  On Page II- 3 7 , the d iscus s ion omits S tate Route 9 9 . 

6 .  Page II-39 s tates that the AADT of State Route 5 8 @ S tate Route 9 9  was 
29 , 000 in 1 9 7 6 . We sugges t  a check of this figure s ince the 1 9 7 7  AADT 
for the intersection is 22 , 000 ; the 1 9 7 6  f igure reported by Cal Trans 
was 21 , 000 . 

7 .  The d iscuss ion on Page II-4 8 needs to be updated in regard to the 
legislation adopted pursuant to the recently voter approved Jarvin
Gann in itiative . 

8 .  On Page IV- 17 , the trans portation emiss ions d iscuss ion lacks asses sment 
of VMT emiss ions attr ibuted to commuter traf f ic and to a potential 200 
trucks per day in the San Joaquin Val ley A ir Bas in and in the EPA
des ignated Kern AQMA . Emiss ions due t.o h igh VMT between Bakers f ield 
and the s ite mus t be addres sed . Mitigation of a ir po llution from h igh 
VMT in th is case is s trong ly sugges ted . 

9 .  The d iscuss ion on Page IV- 18 in regards to increased power consumpt ion 
fails to addre ss cumulative effec ts in regard to air emiss ions throughout 
the Pac ific Gas & E lectric service area . 

10 . Particulate matter emiss ions , espec ially the impacts of par ticles of one 
micron and smal ler from the entire spectrum of fac i l ity cons truc t ion , 
operat ion , transportation , and ref ining o f  hydrocarbons within the a ir 
bas in should be d iscussed . 

1 1 . Sugges ted a ir quality mitigation inc ludes a provis ion that prior to 
construc t ion , the Kern County A ir Pollution Control District shall verify 
the DOE ' s  amb ient and project operation and construction air po l lut ion 
emiss ion estimate s ,  identify air qua l ity sens itive ac t iv i t ies and areas 
within the AQMA ; ver ify the DOE ' s  analy s is , present cond i t ions to be in
corporated into the pro j ec t ' s  overall operat ion p lan and into the proposed 
Kern A ir Qual ity Maintenance Plan . 

12 . It is s trongly sugges ted that the proj ect no t be cons truc ted or operated as 
p lanned unt i l  suf f ic ient ev idence is presented to support a f inding of 
adequacy for the measures proposed by the DOE to dea l  with the issue of 
deconnniss ioning . 

13 . On Page IV- 19 , firs t fu l l  paragraph presents a quas i trade-off for a ir 
pol lution emis s ions . Th is trade -off should be expla ined , quantif ied with 
sample calculat ions and presented for acceptance to the Kern County Air 
Po l lut ion Control Distric t .  

14 . Page IV-20 should present the amount o f  ins talled energy (preferably in 
MWe ) necessary to deliver the necessary 260 , 000 GPD from its or igin to 
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Re : Draft E IS - Nava l Petroleum Reserve 

Page 3 

16 . 

17 . 

1 8 .  

19 . 

20 . 

the pro j ec t  s ite . Discussion of s ignificant effec ts re lated to the anti
c ipated overal l  pro j ec t  energy consumption is needed . 

The d iscuss ion on Page IV- 2 6 , second paragraph under the head ing Wild l ife 
would appear no t cor�ec t .  The question of wild l ife-car ing capac ity of 
habitat before and after cons truc tion has not been assessed . D isplacement 
of fauna from construc t ion s ites to other s ites already inhab i ted at an 
opt imum ecological balance would appear to upset that ba lance . 

The data presented on Page IV- 3 1 ,  Tab le 4 - 2  should also be presented on 
a p lot plan of suffic ient scale to permit competent rev iew of the proposed 
ac t ion . 

D iscuss ion of operation on Page IV-40 should also d iscuss cumu lative effects 
to road sys tems in l igh t of on-go ing and proposed res idential deve lopment in 
Rosedale and Southwest Bakers field . A graph of time versus total VMT attri
buted to the pro j ec t  should be presented . Mit igation is needed to reduce 
transportation impac ts - i . e . ,  mas s trans it between Bakers f ield and pro j ec t  
s ite . The E IS does not d iscuss cumulative effects due t o  VMT . The E IS 
does not d iscuss overa l l  expense to the County and S tate for road mainten
ance , increased accident potentia l ,  traffic control and air po l lution 
emis s ion s urveil lance . 

The d iscus s ion on effects to law enforcement would appear to not exempl ify 
the effec ts anticipated due to 1 , 635± construction workers . 

Page IX- 1 - the E IS ' s  treatment o f  economic benefits is very tenuous . The 
document does not provide a logical quantif ication o f  economic fac ts to 
j us t ify why increased emp loyment and economic ac t ivity is bene f ic ial in a 
reg ion with exis ting low unemployment and re latively inf lation res is tant 
economy . For examp le , how is increased domestic produc t ion a benefit to 
Kern County and its regional economic setting if a present wes t  coast o i l  
s urplus s ituation i s  not resolved b y  the DOE? 

The E IS fails to compare viab le energy recovery al ternatives to o il .  The 
NEPA does not appear to al low the DOE to re lax its mandated discus s ion of 
viab le alternatives to the proj ec t  because o f  a subs equent pub l ic law 
(No . 94-258) . 

Should additiona l relevant data be developed during the process ing o f  this E IS , 
we may s ubmit addit ional colllllents at that time . Thank you for the opportunity 
to partic ipate in the preparat ion of this document . It is reques ted that you 
submit a copy of the F inal E IS for our files . 

Very truly yours , 

TED HILTON , Planning D irec tor 

As s is tant P lanner 
X I -43 
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August 4 ,  1978 

Officer in Charge of Construction 
Naval Facilities Engineering 
crnmaro Contracts 
Elk Hills 
San Bruno, california 94066 

Dear Sir : 

I have reviewed the draft enviromental inpa.ct statarent on rnaxirnurn 
efficient petroleum production at Naval Petroleum Reserve No. 1 in 
the Elk Hills , Kern County , california (OOE/EIS-0012-D) . The state
rrent was forwarded to ne because I have just ccrnpleted a major pa
leontologic environmental inpa.ct statarent on an area near M'.:::Kittrick, 
california-just west of the Elk Hills . 

I find the inpa.ct statarent totally deficient in regard to inpa.ct upon 
paleontologic resources . They are totally ignored in Section IV, even 
trough given passing Jrention in Section II - 3 .  - e .  (p. II-13 ) . 
Paleontologic resources are accorded the sane protection under the law 
as other cultural resources . 

The paleontologic resources of the Elk Hi.lls area are potentially very 
inportant and oonstruction and drilling activities oould result in 
major negative i.npacts if not properly mitigated. Fran my recent stud
ies in the area, I offer the follc:Ming brief discussion of three poten
tial sources of inportant paleontologic materials in order of increas
ing probability of occurrence .  

FOSSILIFERJUS ASPHALT IEEU:>ITS 

Even though no asfbalt deposits have ever been reported fran the Reserve 
area ,  there is a slight , but distinct, possibility that they may be 
present tmder a thin veneer of alluvium. Krnwn asµialt deposits extend 
fran near f.tKittrick to near Marioopa. Several of them cxmtain eKt.rerrely 
inportant and valuable fossil ranai.ns fran the Pleistocene . The acti
vities as proposed in the EIS will not inpa.ct any known deposits , but 
the area is poorly stu::lied. 

--

Giles W. Mead, Director 

® 

Leon G. Arno ld , Assistant Director 
Gurdon Woods, Assistant Director 

NATURAL H ISTORY MUSEUM LOS ANGELES COUNTY 
Los Angeles Co u nty Museum of Natural History • 900 Exposition Bou levard • Los Angeles, California 90007 • tel (21 3) 746-041 O 
George C. Page Museum • Haf]cock Park • �801 Wilsh i re Bou levard • Los Angeles, C�lifornia 90036 • tel (21 3) 933-7451 
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Officer in Olarge of Construction 
Naval Facilities Engineering Ccmnand Contracts 

August 4 ,  1978 
Page 2 

FDSSII..S IN ALll.lVIUM 

In the EIS , the alluvial dei;x:>sits are described as being of Holocene 
(:Eecent) age . we recently found Late Pleistocene fossil vertebrates in 
similar alluvillll just west of r.tl<ittrick . \b:xiring et al ( 1952) and 
Maher et al . (1975) indicate that the alluvilltl in the Elk Hills may be 
partially of Pleistocene age .  I believe there is a high probability 
that Pleistocene fossils do occur in the alluvilltl within the Reserve . 

FDSSII..S IN 'IHE TllI.ARE FO™M'ICN 

The Tulare Fonnation in the Elk Hills is i;x:>tentially a very .i.InpJrtant 
source of vertebrate fossils , wt it has never been systanatically 
explored for them. The fEM existing records are the result of accidental 
finds by workmen and by geologists oot engaged in a systematic search 
for fossils . \b:xiring et al . ( 1932) record the follCMing localities 
for fossil vertebrates : western part of sec . 4 ,  T. 315 . , R. 24E; south
western part of sec . 32 , T. 30S , R. 24E . ; near well # llO , sec . 35 , T .  305 . , 
R. 24E. ; and near well #75 sec . 35 , T. 305 . , R. 24E. M:>st of . the fossils 
fran the fonrer � localities are of rodents and rabbits , rarely fourrl 
by non-specialists. The Tulare Formation appears to straddle the Pliooene
Pleistocene boundary, a poorly understood period of geologic time in 
western North .America. The apparent aburrlance of fossil vertebrates 
(at least in the eastern part of the Reserve) , plus the stratigraphic 

i;x:>sition of the Tulare Formation make the Elk Hills Reserve a very im
i;x:>rtant and sensitive paleontologic resource . In addition to the ver
tebrates , \b:xiring et al. (1932 ) rei;x:>rted silicified w:x:xl fran the SW 1/4 , 
sec . 19 , T. 30S . , R. 23E.  Other fossil vertebrate and invertebrate lo
calities are known fian outcrq:>s of the Tulare Fonnation outside the 
Reserve . 

I rea:mnend and urge that the Envirormental Impact Sta�nt be Gltlel1ded a 
to include irrpa.ct on paleontologic resources . This should incllrle the 
following: 

1 .  A cx:nprehensi ve literature survey. 

2 .  A field survey to determine the actual extent and distri.}Jution of 
fossil dei;x:>sits . 

3 .  Rea:mreOOed mitigration procedures which would allow preservation or 
salvage of paleontologic resources without unduly hampering develq:nent . 

Sincerely, 

William A. Akersten, PhD 
CUrator 
George c .  Page Museun 

WM: jeb 

R::lbert. J. Catl.ln, Dixector 
Office of NEPA Affairs 
A9sistant Secretary for Enviroment 
Departnelt of Energy 
"Washington, D. C .  20545 X l -45  

City ComlCil 
Bakersfield, California 

Dr .  Lawrence G. � 

Dr. David Whistler 
Dr .  Theodore OJwnS 
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Augus t 10 , 1978  

Mr . John B .  Farmakides 
Chairman of the Board 
of Contract Appe al s  
U . S .  Department o f  Energy 
Washington , D . C .  20545 
Gentlemen : 

STEPHEN L WRIGEn::, City Ma1111gd 

CJVJC CENTER ,. 209 E. KERN ST. • TAFT, CALJFORNI.lt 93268 • BOJ-763-3144 

The following comments are made to the Uni t ed S ta t es Dep artment o f  
Energy i n  r e sponse t o  the reques t  for comments on the Draf t Environ
men t al Imp ac t  S ta tement , DOE/EIS-0012-D , Petrol eum Pro duc t ion at 
Maximum Efficient Rate ,  Naval Petroleum Res erve Number 1 ,  (Elk Hills)  
Kern County , Cali fornia .  The s e  writ ten corrnnents  are made in conj unc� 
tion with my verb al s tatement s made at the Publi c  Hearing held Augus t 
1 ,  1978 , in the Ci ty o f  Baker s f i el d .  As s tated a t  that t ime , the s e 
conrrnent s  are a Ci ty s taff vie\vpoint o f  the Draft EIS ar.d will al s o  
b e  p r e s en t ed to the Taft City Council for the ir review . As al s o  
s tated a t  the Pub li c  Hearing , o il pro duct ion provi des primary· commer
c ial and indus trial b a s e  of  this  community and the prop o s e d  proj e c t  
a t  NPR- 1 has b een highly s upported o n  a cormnunity-wide b as is . The 
Ci ty ' s full s upport and coop eration towards making the p roj ect mos t  
effec tive and towards providing adequate community s ervic e s  to  the 
popul ation to be s erved are our p rimary go al s . 

The comment s no ted h erein fo cus on two primary concern s . Firs t ,  the 
analys is of the local imp ac t s  of the proj ect and their mit igating 
mea s ur e s  s e em to have b een reviewed at a relatively s up erfici al l evel 
with the Taf t s ocioeconomi c conditions b e ing comb ine d w i t]:i. that o f  the 
Bakers field met ropoli t an are a .  Thi s  combining o f  s eparate urban areas 
e l iminates a p rimary di s tinction which. the City b e l ieves s hould b e  
made . S e con d , the relatively low l evel o f  documentation and ag e o f  
the data whi ch i s  utili zed in this report does no t accurately reflect 
the curren t  condi tions within the corrununity .  The changes whi ch are 
noted her ein may wel l  be a reflect ion o f  current activi t ie s  of the 
Department o f  Energy at NPR- 1 and tends to s upport the C i ty ' s conten
tion tha t  the relative impacts  of the proj ect on the Taft are a  may b e  
much greater than i s  suggested in this report .  The following conrrnents  
rela te to  specific s e c t ions of the draft EIS which highligh t  the con
cerns no ted ab ove . 
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Mr . John B .  Farmaki 
Augus t 10 , 19 7 8  
p age 2 

Sect ion/ Page 

II H 2 / II - 36 

I I  H 3 / II - 3 7  

Comment 

An as s ump tion is made that the Taf t  p opula tion i s  
de clining . S tatistics confirmed b y  the Cal i fornia 
S tate Dep ar traent of Finance ar e as fo l l ows for the 
Ci ty o f  '£aft : 

19 76 
19 7 7  
19 78  

4 , 5 14 
4 , 5 9 4  
4 , 7 14 

The s e  figures reflect only th e growth tha t  has o ccur
red w ithin the corporate l imits o f  the City . Commen
surate or higher growth may also have occurred in 
the unincorporated areas surrounding T af t . 

a 

The Draft EIS suggests (without documentation) tha t  b 
vacancy rates in hous ing in high . Hous ing in Taft 
is currently at a premium and buyers and ren ters 
a like are b e ing turned away due to the hous ing short
age . 

Documente d  s tatement reveals only 24 p ennit s  b etween 
1 9 70  and 19 74 to s ugges t dec l ine in new cons truct ion . 
Ci ty records show that s ince 19 74 the r e  have b een :  

9 9  s ingl e family homes 
37 multi family units 
42 mobi l e  homes 

1 annexation ( 83 acres) comp l eted 
l annexat ion ( 80 acres ) nearing comp l e t ion 
3 s ub divi s ions currently underway r epres ent-

ing 7 6  s ingl e family homes 

I I  H 5 / I I - 4 3&44 Nei ther regional or lo ca l  des crip t ion reflects  b ounda- C r ies or activit ies of  the Westside P ark and Recreation 
Dis tric t ·which includes al l o f  NPR- 1 and 2 within its 
b oundaries . 

IV H l / IV- 36&37 Mitigation measures s ugges ted to o ffs e t  the p o tential d a dvers e s o c ioeconomic impacts s ta t e d  on p ages IV-
35 and 36 are b o th s up erficial and unreali s t i c .  The 
typ es o f  mit igation e f forts on a governmental l evel 
that are sugges ted t ake a cons iderabl e  amount o f  
advanced planning effor t  to  implement .  The small 
C i ty e conomy and municip al budget makes avail ab l e  an 
extremely small amount of funds t o  provide for day
to - d ay planning l e t  alone the imp ac t s  o f  a $ 6 0 0  
mil lion NPR- 1 proj ect . I n  addi t ion , i t  i s  already 
evident that the impact s - o f the Elk Hil ls proj e c t  
are s igni ficantly b eing felt in Taft , therefore the 
Ci ty ' s  abi l i ty to p l an in advance has b e en l imi t e d .  

The City intends t o  r e ac t to and p l an f o r  the changes 
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Mr . John B .  Farmak�,, -.s 
Augus t 10 , 19 7 8  
page 3 
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and advers e impacts as much as pos s ib le , howeve r ,  
the Federal Government and the U . S .  Depar tmen t o f  
Energy shoul d al so have a direct re spons ib i lity to 
aid in the mi tigation o f  the advers e imp acts that 
may be caus ed by this proj ect . The Draft and Final 
EIS should address that respons ibil ity . 

Tnroughout the Draf t EIS there s eems to b e  an 
unsp oken as sump tion that when the Taft labor force , e 
hous ing market , e t c . i s  exhaus ted , reliance upon 
surplus avail ab l e  labor and hous ing in the Bake r s 
field metropoli tan area will offs e t  any additional 
demand. Lit tle attention s eems to have b e en given 
to the proximity o f  Taft to NPR- 1 as comp ared with 
Bakers field and therefore its re lat ive des ireab i l i ty 
as a res i dent ial s i te for a s igni fi can t  p e rcentage 
of the Elk Hi lls work force . The City of Taft i s  
concerned that this p rimary assumption may b e  in
co rrect and that Taft may well attract a larger 
percentage of  emp loyee/res i dents than as s umed and 
therefore incur a greater s o cioeconomi c and hous ing 
impac t  than is s tated in the Draft E I S . Current 
cons truction and e conomic activi ty trends s eems to 
bear this out and the Draft and Final E I S  should 
addie s s  this pos s ib i li ty in greater detail . 

This s e c t ion sugges ts that "Cos ts t o  s tate and lo cal f 
governmen ts are minor" and that may b e  true in a 
r elative s ens e .  However , for a small city s uch as 
Taf t  to provi de l o cal governmental s ervices to a 
p opulation and corrrrnerc ial / indus trial infrastructure 
whi ch may proport ionately expand by a s igni ficant 
percentag e in the cour s e  of 2 - 5  years , the co s ts may 
indeed b e  great . The Draft EIS has overlooked this 
prob ab i l i ty and s e ems to overlook the relative impact 
that the proj e ct will have on Taft througnout the 
entire report .  Again , the Federal Government and the 
Department of Energy should have a direct respons ib il
ity in both accurately as s e s s ing and mitigating the 
varibus local impacts created by thi s  p roj ect . 

The above comments relate only to thos e  local act ivitie s  and condi tions 
whi ch are of direct concern to the Taft municipal government .  Other 
s e c t ions in . the Draft EIS relating to such local i s sues as Educat i on ,  
Pub l i c  Utilitie s , Transportation and Re creation should als o  ' .b e  given 
e qual attention when considering the rela t ive imp act upon the Taf t area .  
One o f  the City ' s  primary concerns i s  the corrnnunity ' s  abi l i ty to ade
quately react to the changes which wil l  o ccur as a result o f  the pro 
pos e d  proj e ct . No t only the City , but also the U . S .  Depar tment o f  
Energy should b e  conc erned and re spons ible for the p lanning and coping 
with this impac t . The Draft and Final E IS should r espond to the s e 
concerns and recorrrrnend a cooperative working r elationship b etween the 
Federal and Local agencies s o  that lo cal s e rvices c an be adequately 
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and r e s pons ibly s upp lied to the ci t i z ens o f  this  commun i ty . 

I f  fur ther information o r  do cumentation is  ne eded , p l eas e f e el fre e  
t o  contac t th i s  office . 

Very truly -�our s , ��l,8 <\\-+ 
S tephen 'L .  Wr1� 
City Manager 

SLW : cw 

• 
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T E D  K REINES, AI P 
5 8 P a s e o �1 i r a s o I 
T i b u r o n ,  C a . 9 4 9 2 0  
T e l . :  4 1 5 /4 3 5 ·  9 2 1 4  

February 2 6 , 1 9 7 9  

Captain John D ick-P edd i e  
O ICC E lk H i l l s  
Wes tern D ivision 
NAVFAC 
P .  O .  Box 40 
San Bruno , CA 94066 

Dear Captai n  D ick-Pedd i e : 

Thank you f or your cont inued c ooperat ion with the E lk H i l l s  Impact S tudy 
I am conduc ting for the C i ty of Taft . In ac cordanc e with your o f f er made 
to C i ty Manager S teve Wr igh t ,  C i ty P lanner Mark Ba lkovek a nd my s e lf on 
Dec er.'lber 2 2 ,  19 7 8 ,  I would like to bring to your attention our conc ern 
about the fol lowing items in the F inal Environmenta l Impact Sta tement 
on E lk  Hi lls MER : 

1 )  Page I I - 3 4 :  the est imated work force in o i l  producti on 
a lone in 1 9 7 8  wa s 4 2 3 2  in Kern C ounty . All o i l  emp loyees 
tota led 9000 . 

2 )  Page I I - 3 5 , under b .  Loca l ,  the first paragraph desc ribing 
the impor tanc e · of oil production and emp loyment to Taft 
and the Greater Taft Ar ea , is ob so lete re lative to data 
which I submitted to Mr . Vovakis of URS in January 1 9 7 9 . 
Th is inf orrnat ion i s  now be ing forwarded to you i n  the f orm 
of my Memorandwn # 2  to my c l ient , the C i ty of T af t . I t  
shows that o i l  a lone i s  respon sible for a t  least 3 17 6  
employ ee s ,  many of which I have not b e e n  ab le t o  count in 
my survey . 

3 )  Page I I - 3 6 , under b .  Loca l ,  we questi on the d i s c u s s ion of 
the popu lation s i z e and changes in the Greater Taft Area , 
and once again ref er you to an unf inished memorandum whi ch 
is attached , Memorandwn # 3  to the City of Taf t . The rein 
we describe changes in population and the confusion over 
what cons ti tute s the "Grea ter Taft Area . "  I d i rect your 
a ttention spec i f ic a l ly to page 8 ,  wher e we c i te c e nsus 
data for the Grea ter Taft Area for the year s 1 9 60 and 197 0 . 
I t  can be seen that population did not d ec l ine but in fact 
has ga ined sub s tant i a l ly , pril:lar i ly because of development 
in the census tract 3 3 . 0 1 .  More importantly , the C i ty of 
Taft did not lose population e i ther , and th i s  can be verif ied 
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by F i gure 3 on page 3 ,  or by ch ecking w i th c en s us 

tract 35 a s  shown , again , on pag e 8 .  I n  both c a s e s , 

the C i ty of T a f t  i s  shown to be increas ing in popu l ati on . 

A l s o , Greater Taft has more than 1 2 , 0 0 0  per so ns , depending 

on how you w i sh to descr ibe it . Most impor tant l y , the 

pro j ec t ions for 1 9 8 0  are not ver i f ied by mo s t  of the 

pro j ec tions tha t  I have seen , wh i ch is documented in 

s evera l p lac e s  i n  M emorandum # 3 .  The attempt to characterize 
the Greater Taft Area a s  one th a t  i s  decli n i ng i n  popu lation 

i s  not r e inforc ed by most of the data . Furth ermore , the 

r e f erence in the s econd paragraph of th i s  s ec tion to the 
popu lation being lower -middle to midd le c l a s s  is j us t  not 

con s i s te nt with the fac ts that we have at our d i spo sa l .  
We took a very car eful survey of the s e  p eopl e ,  and d e s c r ibe 

th em w i th the data offered on page 1 6 . 

4 )  On page I I - 3 7 , th e d i s cus s ion under b .  Loc a l  i nd i c a te s  9 9  s ing le 
fami ly u n i ts were con structed between 1 9 7 4  and 19 7 8 . There 

were a no ther 126 units added i n  the form of mob i l e  h omes and 
apa r tmen ts dur ing the same four year per i od . Once again , 

the s e  da ta were made ava i lable to Mr . Vova k i s  at URS last 

month . A t  the end of th i s  paragr aph , i t  is i nd i c ated that 

8 5 %  of local hous i ng i s  c la s sed as sub - s tandard . We are not 

awar e  of the s tudy that wou ld so c l a s s i fy so much of hous ing 

on the We sts ide as sub-standard , but we do r e cog n i z e  th e need 

for some sub s tantial L�provernent a s s i s tance for hou s ing . 

THE ABOVE INFOR!Vl..ATI ON POINTS TO A D I LEM..MA NOT MENT IONED IN THE F INAL E I S , 

BUT REFERRED TO IN D I SCUS S I ONS WITH THE URS COMP�..NY :  WHEN ATTEMPTING TO 
GET AS S I STANCE FROM THE KERN COUNTY COM.MUNITY DEVELOPMENT DEPARTMENT , THE 

C I TY OF TAFT I S  TOLD THAT : 

1 )  THE HOUS ING I S  BAD ON THE WE STS I DE , BUT IT I SN ' T  AS BAD AS 

OTHE R  AREAS IN KERN COUNTY , AND FURTHERMORE . . .  

2 )  THE I NCOMES AND EMPLOYMENT RATE WI THIN THAT AREA DO NO'l' 

JUSTIFY ANY FEDERAL ASSISTANCE . 

WL THEREFORE NEED CORRECT DATA TO CHAR.�CTER IZE OUR PROBLEM IN ORDER FOR US 

TO APPLY TO THE CORRECT AGENCY FOR SOME FORM OF IMPACT A S S I STANCE DUE TO 

ELK H ILLS PRODUCT ION . 

5 )  Page I I - 3 8 , no streets within City of T a f t  are mentioned , and 
our concern is that they w i l l  be impac ted by Elk P. i l l s  

tra f f i c , both tr ucks and worker s ' automob i l e s . S imi larly , 
the tab le ( 2 - 2 ) on page I I - 3 9  shows no Taft s tr e ets . 

6 )  Page I I - 4 0  d i scus s e s the Ker n County Sher i f f ' s  D epartment but 

not the Taft P o l i c e  Department .  I n  r egard to the D eputy 

Sher i f f ,  we note the inclus ion of k eeping out "grazing sheep "  

a s  par t of h i s  duties . We wou ld impr e s s  upon you that l aw 
enforcement activities are more d emand ing than what th i s  

paragraph s eems to indicate . 
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I n  fact , th e f o l l owing data app l i e s  to th e C i ty of 
T a f t  Police D epa r tmen t  increase in ac tivi ty s ince 

Elk H i l l s  open-up : 

Arr e s ts C i tations 

1 9 7 0  2 3 5  1 2 8 4  

1 9 7 1  1 8 2  1 2 2 6 

1 9 7 2  166 7 0 1  

1 9 7 3  2 0 8  1 0 5 2  
19 7 4  2 9 3  1 9 3 1  

1 9 7 5  5 0 7  2 2 1 5 

19 7 6  4 5 9 1 0 2 4  

19 7 7  4 4 3  2 2 8 9  

1 9 7 8  6 4 5  1 7 2 1  

Wh i l e  i t  i s  impo s s ible to determi ne whether th i s  
i nc r e a s e  i n  activity was due to the open-up of E lk 
H i l l s  or not , we be l i eve that the point i s  mad e , 

for the C ity Po l i c e  D epar tment a s  w e l l  a s  Ker n  County 

Sher i f f , that incr e a s ed Elk H i l l s  emp loyment wi l l  

l e ad t o  i ncreased pol ic e  services demand . 

7 )  Page I I - 4 0  ind icates tha t  the Kern C ou nty F ir e  D epartment 

is we l l  e s tab l i shed i n  both Baker s f i e ld a nd Taft . 

Our c oncern i s  that th ere i s  no d i s c u s s ion o f  the C ity 

of Taft F ir e  D epar tment . When i ncre a sed r e spons e s  to 

d emand s upon the Kern C ounty F i re D epar tment at Taft a r e  

r ec e ived , what wi l l  be th e added pr e s sure on the C i ty 
of Taft to s erve other un incorporated a r ea s ?  Even i f  

th e K e r n  County F ire Depar tment i s  incre a s ed su f f ic iently 
to s erve the add i tional growth at E lk H i l l s , th ere sti l l  

w i l l  � e  a def i c i t  i n  the ab i l i ty o f  the C ounty F ire 

D epar tment to s erve othe r un incorporated a r e a s . 

8 )  On a n  unmarked page , und er 3 )  M i tigation Measur e s , the F i na l 

E I S  ment ions that " s ignif ica nt land u s e  or e nv i ronmen t a l  
impac t s  would b e  regu lated b y  the C a l i forn ia Environmenta l 

Qua l i ty Act . "  We do not see the Ca l i fornia Env i ronmental 

Qua l i ty Act (CEQA ) a s  capab le of " regu l a t in g "  a ny land u s e  
or env i r orunenta l impac ts . A l l  CEQA doe s i s  to d i s c lo s e  

to d e c i s i on makers what such impact s  m ight be . We a l s o  
wond er about the " operationa l structur e "  'N'hi ch wou ld minim i z e  

l a nd u s e  impact . Wh i l e  w e  a g r e e  there i s  s u c h  a s tructur e , 

we ' r e not sure tha t  it wou ld a c t  to minii:n i z e  impac t s . In 
f ac t. ,  e1ere is a d i s t inct pos s ib i l i ty such a s truc ture i n  

t h e  C i ty of Taft wou ld react to growth i n  a po s i tive way , 

ther eby exacerbat ing impac t .  We interpr e t  "mit igation 

measur e s "  to mean actua l , tang ib le me a s u r e s  wh ich can be 

taken by loc a l  g overnment to ame liorate the a f f e c t s  of any 

impact s .  CEQA simp ly does not do th i s , and we d o  not k now 
of a ny "ba i l  out "  program whi ch wi l l  h e lp th e C ity of 'ra f t  

i n  the event that the C i ty over-reacts . 
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9 )  Page IV- 3 9 , the f i r s t  pa ragraph m e n t i o n s  a '' lack of tax ba se 

fr o:;, govern;c,ent a c t i v i t i e s . "  We be l ieve that th i s  i s  eve n 

g r e a ter ev i d e n c e  th a t  the f ed era l government mu s t  somehow 

corr.p e n sa te for impa c t s  wi th in th e loc a l  a r ea . We be l i eve 

th at th e E I S  shou ld me ntion that i n  every other case , the 

f e d e r a l  g ov e r nmen t prov id e s  for impac t a s s i s tance in some 

way , such as : 

a )  paymen t s  in l i eu of taxes 
b )  subvent ion s to the state on BLM lands 

c) ad va lorem taxa t i on on l ea s eho ld s , such a s  

tho s e  in NPR- 2 

I f  there i s  no way for the f ed er a l governmen t to compen sate th e loc a l  area 

for impacts , shou ldn ' t  the E I S  i nd i c at e  that thi s is a s evere soc ioeconomic 
burden on the Ke sts i de , and th e C ity of Taft i n  par t i cular? 

10) Page IV - 3 9 , th e next par agr aph i ndicates that the Ta f t  C i ty 
Counc i l  " cou ld e n su r e  th a t  subcon trac t s  provide f or max imum 

9 

employment of loca l s urplus labor a nd m i n imum burden on 1 0  
munic ipa l and cou nty in fra s tructur e , " bu t we ' r e not sure 
such a requi remen t  c ou l d  b e  enfor c ed . P eop le own land , 

they are approached by tho s e  who are in a pos i tion to dev e lop 

it , and unless a c i ty wi s h e s  to fac e l i t ig a t ion on property 

righ ts i s sues , the ab i l ity to develop land cannot be abro gated . 

1 1 )  Page IV - 3 9 , the next paragr aph ind i c a t e s  that the Kern Cou nty 

Cou nc i l  of Gover nment s  (COG ) might be a good vehicle through 

which infra str uc tur e ,  cons tr uction a nd d iver s i f icat ion o f  
p lann ing cou ld occur . We agree , bu t we wou ld a l so note that 
given the ex pos t  fa c t o  natur e  of th i s  E I S , we w i l l  need to 

mov e swi f t ly . Thi s would indicate that the c i ty i t s e l f , 
cormnonly the_ recipient of such impact a s s e s s:nent grants 

anyway , wou ld be the proper agent for d e a l ing with the federa l 

government , r e c e iving the mon i e s  n e c e s sary to mitigate impac t s  
and to p lan and c on s truc t such fac i l i ti e s  a s  found neces sary . 

1 2 )  O n  page IV- 40 , under b .  Ope ration s-Re lated , we f ind the d i s c u s s io n  
o f  emp loymen t in-migr a t i on inadequa te . Our M emorandum # 2 , wh ich 

is attached , d i s c u s s e s  thi s  phenonmenon in deta i l . The maj or 
def ic i ency in the URS a na ly s i s li e s  in the fac t that in-migration 
can be pr ed i cted , c ontrary to the s tatement in the l a s t  paragraph 

of that s ec t ion . Furthermor e ,  we pr ed i c t  a larger degree of 

in-migration th a n  d o e s  th e F in a l  E I S . F in a l ly , in-migration of 

labor in spec i f i c  i n du s tr i e s  such a s  oil produc tion a nd th e i r  

related services wh ich i s  l e s s  than the new labor required for 
th e pro j ec t ,  mea n s  tha t  some l abor is c orn i ng from other Ker n 
County oi l produ c t i o n  pro j e c t s . A l l  the data we have been ab l e  

to uncover ind i c a t e s  th a t  Kern Coun ty i s  con s i s tently growing 

in terms of oil produ c t i on employ e e s . This me ans tha t  o i l  

employees w i l l  not be borrowed from oth er pro j ec t s  t o  s erve E lk 
H i l ls , but rather w i l l  be imported from j ob s  e l s ewher e .  Ther e fo r e , 

the total amount of labor r equired for E lk H i l l s  can be c o n s idered 

net i nmig_ra t i on . 
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1 3 )  Fag e ::-.' - 4 0 , und er 3 .  Hou s ing , a .  Con s t r u c t i o n - R e l a ted , the f i gur e s  

f or t� e Ba� er s f i e l d  m e tr op o l i ta n  a r e a  i n c l ude areas a s  f a r  r emov ed 

f r o= � a f t  as Ridg ecr e s t ,  a ful l d ay ' s  j ourney away , th ereby putt i ng 

rrr:1c::::-_ o= ti-: i s  hou s i ng in a comp letely d i f f er ent market . Mor e im

por�ant ly , no ment ion i s  made of the loc a l  hou s i ng mark et in Ta f t .  

We continue to m a i n ta in th a t  th i s  ma r k et i s  s ever ely i mpa c t ed , 
an� the r e fore shows a n o  or l ow vacancy rate . Under_

b .  Ope r a t ion- 1 3  
R e � a t ej , i t  i s  noted tha t  400 to 5 0 0  hou s i ng units wi l l  be n e eded , 
but only ha lf 

_
o f  th e s e  wou ld be c ommuting from the Baker s f ie ld 

area . Where w i l l  the oth e r  h a l f  o f  those un its loc ate? I f  they 

are to occur in Ta f t , und er cond i tions of an impa c ted hou s in g  

market , how c a n  T a f t  pr ovide f or them? I f  the C ity of T a f t  r e sponds 

to the hous ing d eman d s , and i f  th e infra s truc tur e i s  " over burden ed " 

as you ind icate on page IV- 3 9 , who w i l l  help improve the infra

s truc ture in order to a c c omoda te the addi tional populat ion in the 
C ity of Taf t? 

Our pr imary concern in th i s  point i s  tha t  there has been no 

d i scus s ion on th e loc a l  hous ing market in Ta f t , wh ich is s everely 
impac ted . 

1 4 )  On page IV- 4 1 , the EI S s ta t e s  that th e r e  is " no means to qu a n t i fy 
th i s  impa c t "  a s  r e lated to region a l  tr av e l  pa tter ns in the ar e a . 

On the contrary , the re a r e  e s tabl i shed techn iqu e s  to do th i s , 

amon gst which · i s  the v ery simp l e  method of a s s ign ing the add i t ion a l  

tra ::': f ic cr eated by the pr oj ect accord ing to the current a s s ignment 1 4  
of traf f i c  in the a r e a . Ther e f or e , i f  4 0 %  of the tra f f ic goes to 

T aft in 1 9 7 4 ,  i t  i s  s a f e  to as sume tha t  4 0 %  of the add i t ion a l  tra f f i c  

might go t o  T a f t  i n  1 9 7 8  o r  1 9 8 0 . The on ly rea son tha t  the s e  per 

cen tages wou ld chang e , and we b e l ieve they wi l l ,  wou ld be if the 
loc a t iona l patt e r n s  of the popu lation were changing . Th i s  is the 

primary poi nt wi th wh ich we take i s su e  w i th the F in a l  E I S : whe r e  

the future grow th w i l l  g o . 

1 5 )  Page IV- 4 1  ind i ca :t e s  th a t  " 1 7 0 0  to 2 5 0 0 " d a i ly tr ips by c o n s truc tion 
worker s will b e  made wh i l e E lk H i l l s  i s  being bu i lt . The paragraph 

goes on to s ta t e  th at " mos t of the s e  wo rkers wou ld be expected to 
live with in the C i ty of Baker s f i e ld whi le the rest wou ld r e s id e  
i n  other ne ighbor·ing c onununi ties . "  We b e l ieve tha t  th i s  analy s i s  1 5  
should be mor e spec i f ic and e s t imate whi c h  ne ighboring conunun i t i e s  
would house th e s e  c on s truc tion worker s . Most importantly , we wou ld 
l ike to know how many of thos e c on s truction wor ke r s  are seen to be 

l iv ing on the We s t s ide , and in the C ity of Taft spec i f ic a l ly . 

1 6 )  Under the f ir s t  pa ragraph of IV - 4 2 , Operat ion , th e E I S  ind icates an 

increase of 1 5 2  tr ips due to new emp l oy e e s . We wou ld f ind that 

f igure very l ow , r egard l e s s  of the three-shift br eakdown , e spec ia lly 1 1  
when vendor s and the concentration of workers dur ing the day shi f t  

a r e  cons idered . We s ugg e s t  that you break out the rationa l e  for 

the number 1 5 2 .  
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1 7 )  P a g e  IV - 4 5  ind i c a t e s  th a t  sub s ta nt i a l  truck tr a f f i c  wou ld be 
c r eated to l i nk th e NPR- 1 gas plan t s  and the r a i lroad s i d ing 
east of Taft . The a s sump t i on is tha t  a l l  of th i s  tra f f i c  wou ld 
occur on r oad s out s ide of the C i ty of Taf t .  However , we que s t ion 
wh e ther the same tra f f i c pat tern w i l l  a lways be f o l l owed . We 1 1  
a l s o  quest ion whether some of the s e  t r i p s  wi l l  not head through 
Taft on their way to or f r om th e i r  d e s t i na t ion in orde'r to take 
care of other functions , includi ng l unch , a s top at the bank , e tc . 
I n  add it ion , ther e wi ll be automob i le tra f f ic r e lated to the 
locat i on of the r a i lr oad spur whi ch w i l l  be funne l l ed through 
the loca l Ta f t  s tr eet s y stem . We wou l d  l ike a breakdown of h ow 
thi s tr a f f ic w i l l  impac t  the C ity of Ta f t , e spe c ia l ly in v i ew of 
our a l r eady d et e r i orat ed street s y s t em .  

18 ) Page IV - 4 6 , und er M i t i g a t ion , s ever a l  recommended mea s ur e s  are 
d i s c u s sed i n  the f i r s t  paragraph . A l l  of them are " s o f t "  adv i s ory
type programs , a nd none invo lve the expend i tu r e  of hard do l l ar s . 
I sn ' t  thi s a p l a c e  whe r e  the f ed er a l  gover nment , ei ther through 1 1  
the Department of Energy or the D epartment of T r a n spor tation , can 
c ontr ibute dol lar s to h e lp ea s e  a problem? Shouldn ' t  the s e  programs 
be mentioned a nd the amount of d o l l ar s ind i c a t ed ?  

1 9 ) Page IV - 4 6 , und e r  P o l ic e S ervi c e s , imp l i ed that a l l  o f  the impac t s  
wi ll be o n  the Sher i f f ' s  D epar tme nt o f  K e r n  C ounty . We ma i ntain 
that the C i ty o f  Taft wi l l  grow as a r e s u l �  of E lk H i l l s  and tha t  
thi s  growth wi l l  r e qui r e  growth i n  p o l i c e  serv i c e s  f o r  thr e e  
rea sons : 

a )  con s truct ion r e la t ed emp loyment wi l l  recreate in 
Taft 

b)  some of the oper a t i on s - r e l a ted emp loyment wi l l  
l iv e  in Ta f t  

c )  a l l  emp loy e e s , whether c on s truc t i on , op e r a t ions 
or vendo r s  v i s it ing E lk H i l l s , s ooner or la ter 
end up using T a f t  e s tab l i shmen t s  a nd crea ting , 
a s  i nd icated ear l i er , g r eater po l i ce activity 

S ome e s t Lrna t e  of thi s incr eased a c t i vi ty should be made , i f  
o n l y  based upon the d a t a  offer ed u nd e r  the ear l i er points . 

1 9  

2 0 )  X I - 1 1 6  ind icate s  a comment from the C ity o f  Taft quest ioning the 
C a l i fornia D epar tment of F inance popul a ti on e s t imat e .  We hav e 
d i scus sed our concern for u s e  of numbers wh ich do not show a c tual 2 1  
g r owth in the C it y  of T a f t , s inc e we hav e proper ly r epre s ented 
them with documented data . We th i nk tha t  th i s  entire pr e s enta t ion 
of documented data should be a part of you r  F in a l  E I S . 

2 1 )  Under the same group of comments f r om the C it y  of Taf t , b . , the 
F ina l E I S  note s that the " text h a s  been r e v i s ed to in c lud e the 
mor e curr ent data . "  We wou ld o n c e  aga in d i r e c t  your attention 

to c omments mad e i n  other portions of thi s letter whi ch indicate 
that a l l the curr ent d a ta mad e a va i lab l e  to the URS Corporation 
have not been inc orpor a t ed into the F in a l  E I S .  A ttached to th i s  
lett er a r e  the typ e o f  data whi c h  w e  f e e l  shou ld b e  ab s tracted 
and a ttached to your document . 
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2 2 )  Pag e X I - 1 1 6  sugg e s t s  th a t  hou s ing con s truc t i on i s  " s tron g ly 
inf luenced by nat i on a l  and stat e economi c  c ond i t ions a nd 
inter e s t  r a t e s . "  Thi s h a s  n ever been th e s i tua t i on in Taft 
as far a s  we ' ve b e e n  able to t e l l , since Taft i s  a "mini
ec onomy " unto i t s e l f . For examp l e , wh en Ch evr on U . S . A . , I nc . 
evacuated i t s  1 1- C  c amp , inter e s t  rates were low and new 

hou s ing wer e high i n  the State of Californi a .  However , due 
to the evacuat ion of 1 1 -C , no bu i ld i ng took pla c e  i n  the 
loc a l i zed ma rket of T a f t . We conc lud e , on the othe r hand , 
that now that the d ��and i s  evident , bui ld ing w i l l  o c c ur in 
T a f t  rega rdl ess of interest rates or ma c r o - e c onomic cond i t ions . 
T h i s  po i n t  g o e s  on to ment ion bu ild ing a c t i v ity "pr ior to 
J u ly 19 7 6 "  a s  not a t tr ibutab le to the E lk H i l l s  open-up . 
We a r e  not awa r e  of an upsur g e  in bui ld i ng a c t iv i ty prior to 
1 9 7 6 .  In f ac t ,  th e ma t er i a l  prov ided Mr . Vova k i s  of the URS 
Company ind i c a t e s  that mos t of the bu i ld i ng a c t i v i ty occurred 
subs equent to E lk H i l l s  open-up . 

2 3 )  On page X I - 11 7 , u nd er ·c ormnent d . , the text notes tha t  " the govern
ment is w i l l i ng to cooperate w i th loc a l  gover nmen ts to identify 
a nd d e a l  w i th loca l impac ts of th i s  pro j e c t . "  We are aware of 
your intent to a s s i s t  w i th thi s  prob lem , but we do not have any 

2 2  

indi c a t i on , e spec i a l ly from the D epar tment of Energy , th at any 2 3  
impac t  as s is ta n c e  wi l l  be mad e avai labl e  to the C i ty o f  Ta f t . 
Ther efore , the sta tement that th ere i s  a g ov e r nment "wi l l ingnes s "  
i s  not substa n t i a te d  w i th any documenta t ion . O n ly the f i nal 
s e n te nc e , a l lud ing to your c ooperation wi th u s  i n  th i s  ef fort 
i s  h e ld out as hope tha t  some tangible r e l ie f  w i l l  b e  mad e  
avai lable to the C i ty o f  T af t . W e  wou ld r eque s t  something 
s tronger than a k i nd a s sumpt ion here . 

2 4 )  U nder e . , on th e same page , you i nd icate i n  the F i na l E I S  that 
g r owth

· 
wi l l  occur s omewher e , but pr imar i ly in Bak er s f ie ld ,  

a s  opposed to the C it y  of Taft . We wou l d  onc e aga i n  point t o  
t h e  nec e s s i ty for a c know ledging that ei ther way , t h e r e  w i l l  be 
a total i n -migr a t io n  of labor to serve E lk H i l l s . I f , in effec t , 
we a r e  " s tea l ing " emp loyees f r om  O i ld a l e  a nd S tockdale to work 2 4 
in E lk H i l l s , the i r  j ob s  w i l l  be r eplac e d  by oth e r s  who w i l l  
have to come into K e r n  County from other po i n t s  out s id e  that 
area . The tota l e f f e c t  is substant i a l ly g r eat er in-m igrati on 
than tha t  r eport ed  i n  the F in a l  E I S .  F ur th ermor e , the VMT 
con s equen c e s  of a trav e l  pattern heav i ly or i en t e d  toward Bakers-
f i e ld is not adequa t e ly d i sc u s s e d  i n  the F ina l E I S .  

We hope that y ou w i l l  take th e s e  conunents in a pos i tive light , s in c e  it i s  our 
wi sh to s et the rec ord s tr a i ght for f u tur e app l ications f or e nergy impact 
a s s i stanc e from the c i ty to the f ed e r a l  government . This i s  our one chance 
to t e l l  you of the s er ious wor k we have done i n  th i s  regard , and to pr es ent 
our data whi ch w e  f e e l  w i l l  substantiate d i f f er ent f i nd ing s than tho s e  mad e  
i n  your F ina l Environmenta l Impac t  Sta t ement . 
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I f  you have any qu e s t i o n s  conc e r n i ng the sour c e s  and methods u s ed to furn i sh 
thi s  data to y ou , p l e a s e  do not he s i tate to c a l l  upon me . I c e r t a i n ly appr ec i a t e  

y our attention a nd c oop e r a t i on in thi s  matter . 

S i nc e r e ly , 

Ted Kr e in e s , AICP 

A t tachments 

cc : S teve Wr igh t , C it y  Manager , 
C ity of T a f t  

TK : dd 
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D .  Responses to Comments 

Fo l l owi ng are responses to wri tten comments recei ved on  the Draft 

Env i ronmenta l Impact Statement ( DE I S ) . 

1 .  Adv i sory Counc i l  on  Hi stor i c  Preservati on 

a .  C 

R 

2 .  

a .  C 

R 

3 .  

a .  C 

The Counc i l  wi shes  to remind  the Department of Energy that 
shou l d  i t  be determi ned cu l tural propert i es i nc� uded in or 
el i g i b l e  for i ncl u s i on  in the Nati onal Reg i s ter wi l l  be 
affected by the underta ki ng , it is requ i red to afford the 
Counc i l  an opportun i ty to comment purs uant to Sect ion  1 06 of 
the Nati ona l H i stori c  Preservation Act of 1 966 . 

I n  the event that prev ious ly  un known cul tural resources are 
d i scovered i n  the course of thi s proj ect , the Department of 
Energy wi l l  i nform the Adv i sory Counc i l  on Hi stor i c  Preserva
t ion and request comments in  accordance wi th the Nati onal 
H i stor ic  Preservati on Act of 1 966 . 

U .  S .  Department of Agr icu l ture , Soi l Conservation  Servi ce 

Provi s i ons for eros i on control and water management duri ng 
construction was not consi dered in the Draft Env i ronmenta l 
Impact Statement , i ncl ud ing  ma i nta i n i ng and improv i ng  natura l 
drai nage courses whi ch may be crossed by pi pe l i nes or roads 
and stockp i l i ng or di spo s i ng of topso i l . Impacts on prime 
agricu l tural l ands were not addressed . 

The Reserve routi nely fol l ows sound eros i on and sediment control 
pract ices dur i ng and after the vari ous construct ion  acti v i ti e s  
associ ated wi th th i s  proj ect .  At road o r  pi pe l i ne cross i ngs 
of natural dra i nageways , cu l verts are instal l ed to protect the 
dra i nageway . Spec i a l  s l o pe stabi l i zation  measures are prov i ded 
where cond i ti ons warrant .  Other constructi on act i v i ti es are 
s im i l ar ly  eval uated and a ppropr iate eros i on control methods 
appl i ed .  Topso i l  removed dur ing  construction  act i v i t ies  i s  
stockp i l ed and reappl ied  to the surface a t  the concl us i on  o f  
the acti v i ty to the maxi mum extent feas i bl e .  The act i v i t ies  
associ a ted wi th i ncreased o i l  producti on wi l l  not d i rectly 
impact pr ime agr icu l tural l ands . Sect ion I . D . of the report 
has been expanded to i nc l ude eros i on and sed i ment control 
pra ct i ces . 

U .  S .  Department of the Army , Sacramento D i strict Corps of Eng i neers 

The project does not confl i ct wi th fl ood control or other programs 
wi thi n our  j uri sdicti o n .  

R No response i s  necessary .  
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4 .  U .  S .  Department o f  the I nter ior , Fi s h  and Wi l d l i fe Serv i ce 

a .  C We are concerned about the wel fare of two anima l s that are l i sted 
under the Endangered Spec i es Act as endangered spec i es--the b l unt
nosed l eopard l i zard and the San Joaqu i n  ki t fox . Because of our  
concern over these spec i es , we are requesti ng that forma l Secti on 7 
consul tat ion be i n i ti ated as spec i f i ed i n  the ' ' I nteragency 
Cooperation  Regu l ati ons " (T i t l e  50 , Part 402 ) . 

R The government recogn i zes the poss i bi l i ty of impacti ng these 
endangered spec i es in the area and wi l l  fund an i ndependent 
study to determ i ne any impacts on these speci es . Thi s study i s  
schedu l ed to start sometime i n  the Spri ng of 1 97 9 . Coord i nat ion 

b .  c 

R 

5 .  

a .  C 

R 

6 .  

a .  C 
b.  

as  requ i red by l aw wi l l  be i n i t i ated . Al so see d i scuss i on on page I I I -4 .  

I n  addi t ion  to the above animal s ,  there are pl ants i n  the area 
wh i c h  have been proposed for fi nal ru l ema k i ng as threatened or 
endangered . Al thoug h the pl ants are not presently covered under 
prov i s i ons of Section  7 of  the Act ,  we are concerned about the 
effects of the project on them a l so .  I n  anti ci pat ion  of thei r 
eventual l i st i ng you may el ect to seek i nforma l consu l tat i on on 
them at  the same time . 

Except for the cotton eri ogonum ( Er iogonum gos sypi num )  wh i c h  i s  
l ocated i n  N � Section  3 1 , T30S , R24E , and i n  N � SW �  Section  7 ,  
T3 1S , R24E , no ex i sti ng endangered spec i es are known to exi st  i n  
the Petrol eum Reserve . Therefore ,  addi ti onal stud i es outs i de 
of the pre l imi nary surveys ( l a te November 1 976  and J anuary 1 97 8 )  
are not ant i ci pated and are not requ i red by l aw .  

U .  S .  Department of Tra nsportation , U .  S .  Coast Guard 

We have no comments to make nor do we have any object i on to the 
statement . 

No response i s  necessary .  

U .  S .  Envi ronmental  Protection  Agency ( EPA ) 

Append i x  C i ncl udes statements about EPA ' s  respons i bi l i ty for a i r ,  
i . e . ,  C l ean Ai r Act and Amendments but does not d i scuss  the EPA 
respons i bi l i ty to eva l uate rad i oacti ve em i s s i ons from a l l sources . 
Potent ia l  adverse hea l th  effects to both occupat i ona l workers and 
the genera l  publ i c  due to rad i onucl i des present i n  o i l  and gas  
( parti cul arly those concentrated in  the gas fract ions ) s hou l d  be 
di scus sed i n  the F i na l  Envi ronmental Impact Statement ( FE I S ) . 
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R New mater i a l has  been added to the text under Secti on I .  H .  Ri s k  
Assessment , wh i c h  addres ses the subj ect o f  ri s ks from rad ioacti ve 
el ements i n  petro l eum products and how to dea l wi th them . 

c .  c The F i nal  Envi ronmenta l Impact Statement  s hou l d descri be the most  
probabl e routes , i ncl ud i ng frequenc ies of  travel by route , over 
wh i c h  gas l i q u i d s  wi l l  be transported to market by trucks . I n  
add i t i on ,  a l l navi gabl e waters whi c h  coul d b e  impacted by a 
sp i l l  on  these routes s hou l d  be i dent i f i ed ( i . e . , road dra i nage 
system d i scharg i ng i nto the Santa C l ara R i ver ) . The exi stence 
or  devel opment of any conti ngency pl ans  to prevent s pi l l s  on 
roads from enter i ng nav i gabl e waters shoul d be d i s cus sed and 
ava i l a bl e for rev i ew .  

R As di scus sed i n  an add i ti on to Appendix  C .  I .  f .  ( L PG and L i qu i d  
Fuel s Transport ) ,  Natura l Gas L i q u ids  ( NGL ) wi l l  l i ke ly  b e  del i vered 
l arge ly  to buyers wi th i n  a 250 mi l e  rad i us of E l k H i l l s  by both  

d .  c 

ra i l  and truck . However , under present b i dd i ng practi ces , i t  i s  
imposs i bl e to i dent ify wi th any certa i nty what mode o f  transport wi l l  
be used and what routes fo l l owed , so that i denti fi cation of nav i gabl e 
waters i s  i n  turn impracti cal . However , a section  has been added 
i n  the R i s k  Assessment section  perta i n i ng to the pos s i bl e envi ron
mental consequences of a s pi l l  of Natural Gas L i q u i d s i nto perenn i a l  
streams s uch  as  m ight  be  found on transport routes from E l k H i l l s .  

What i s  the estimated qual i ty ( i ncl ud i ng estimated concentrations  
for each consti tuent )  of the  water proposed for d i s posa l  through 
evaporat ion and/or perco l at i on ponds? Shou l d the  qual i ty of the 
freshwater in the Tul are Fonnati on prove to be better than the 
water to be d i sposed of through perco l at ion ponds , how wi l l  the 
ponds be s i ted to avo i d  percol ati on i nto the h i g her qua l i ty 
shal l ow aqu i fers? 

R I t  i s  not l i ke ly  that the qual i ty of groundwater underl y i ng E l k 
H i l l s  has been degraded to any s i g n i fi cant degree by operations  
of  the petro l eum i ndustry . The qual i ty of the water found i n  
Tu l are aqui fers underl ying Nava l Petrol eum Reserve-I  ( N PR-I ) i s  
s imi l ar to that found i n  these same members reg i ona l l y .  The 
reference to h i g h  qua l i ty groundwater ( i nc l u d i n g  that used for 
i rri gat i on ) occurr i ng near E l k H i l l s  i s  not perti nent , as th i s  
water i s  conta i ned i n  the Kern R i ver gr_avel s of  uppennost Tul are 
age. Al though the Upper Tu l are formati ons underl i e  porti ons of  
Naval Petrol eum Reserve- I ,  these zones are not equ i va l ent to 
the Kern Ri ver gravel s but are much o l der . The pos s i b i l i ty of 
adversely affecti ng the Tu l are aqu i fer under ly ing  Nava l Petro l eum 
Reserve- ! does not ex i s t  i n  that no potabl e waters are found wi thi n  
these sands o n  the west s i de o f  the San Joaq u i n  Val l ey .  
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e .  C The Draft Envi ronmental Impact Statement i nd i cates that tox i c  
materi a l s  are among the components o f  dri l l i ng muds . S i nce 
some of the dr i l l i ng muds wi l l  be d i sposed of through  appl i cation  
on banks of roadways and  a potenti a l for contami nated runoff 
does ex i st ,  a l i st of a l l potent ia l  components of dri l l i ng  muds 
and an estimate of the quanti ty of muds to be appl i ed to road 
banks s hou l d  be prov i ded i n  the F i na l  Envi ronmental Impact 
Statement . 

R The practi ce of di sposal  of dri l l i ng muds on  roadway banks has 
ceased and henceforth a l l such muds wi l l  be d i scharged to an 
approved C l as s  I I - 1  d i sposa l  s i te at the Reserve . 

f .  c I n  the 1 1moth ba l l i ng " procedures , the p i pel i ne wi l l  be fi l l ed 
wi th corro s i on i nh i bi tors . The F i na l  Envi ronmenta l  Impact 
Statement shou l d  del i neate wh i c h  corro s i on i n h i b i tors wi l l  be 
used and how the i ntegri ty of the p i pel i ne wi l l  be mon i tored 
to i n sure that the corro s i on i n hi bi tors wi l l  not l eak  i nto the 
groundwater system . 

R Deta i l s  have not yet been deve l oped for moth-ba l l i n g  and 
probably wi l l  not be devel oped for most  of the E l k H i l l s  
faci l i t i es unti l such time as needed . 

g .  c I t  i s  i nd icated that 60 percent of Kern County • s  i rri gati on 
water comes from groundwater . T he F ina l  Env i ronmenta l  Impact 
Statemen t s hou l d c l ari fy what percentage of th i s  groundwater 
i s  drafted from aqui fers under ex i st i ng and p l anned El k H i l l s  
petro l eum operations . 

R P l ea se see res ponse to l etter 6 ,  part d .  

h .  c Cons truct ion of new fac i l i ti es and perco l ation/evaporation  
ponds wi l l  i ncrease the potent ia l  for eros ion . The  F i na l  
Envi ronmenta l  Impact Statemen t s hou l d addres s eros ion  contro l  
measures whi c h  wi l l  be  emp l oyed in  the  des i gn of  the  new 
fac i l i ti es and ponds . 

R See Response to Letter 2 ,  Comment a .  
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i .  c An estimate of the qua l i ty of  the hydrostatic  test  water , i nc l udi ng 
esti mated concentrati ons for each consti tuent present , s hou l d  be 
i nc l uded i n  the F i nal  Envi ronmental  Impact Sta tement .  

R Test waters wi l l  be d i sposed of i n  perco l ati on/evaporati on ponds 
on the Reserve . These waters wi l l  not enter any waterway . 

j .  c S l ow perco l ation wou l d  reduce the rate of  entry of po l l utants i n to 
the groundwater , but the overa l l quanti ty of  po l l utants potent ia l ly 
impacti ng the groundwater wi l l  rema i n  the same . The advantages 
of  s l ow perco l at ion ponds over l i ned evaporation ponds wi th 
res pect to protection of the shal l ow groundwater aqui fers s hou l d  
be more thorough ly  d i scussed i n  the F ina l  Envi ronmenta l Impact 
Statement .  

R P l ea se see response to l etter 6 ,  part d .  

k .  C The Draft Envi ronmental Impact Statement s ho u l d  prov ide the most 
recent ex i st ing  a i r  qual i ty data for carbon monox i de ( CO ) , 
n i trogen d i ox i de ( N02 ) ,  s u l fur d i ox i de ( S02 ) and tota l suspended 
part icu l ates (TSP ) .  These amb i ent concentrations  shou l d then be 
compared to the Nati ona l Ambi ent A i r  Qua l i ty Standards ( NAAQS ) , 
and the number of  v io l ati ons and the potenti a l  for v io l ati on 
s hou l d  be di scussed . Ambi ent l evel s s hou l d be provi ded for each 
averag i ng time/po l l utant for wh ich  data i s  avai l a bl e .  

R A i r  qual i ty data has been obta i ned for the 1 976  and 1 977 cal endar 
years and has been i ncl uded in Appendix  H .  A compari son  of  the 
data wi th the ai r qua l i ty standards revea l s  the fo l l owi ng : 

( 1 )  Frequent  vio l ati ons of the 1 ho ur ox i dant standard occur 
throughout the San Joaqui n Val l ey A i r  Bas i n . 

( 2 )  Tota l  suspended parti cul ate l evel s are h i g h  throughout the 
a i r  ba s i n  and appear  to be caused by rura l fug i ti ve dust . 
Agricu l tural  operati ons are the most  l i kely source of  these 
fug i t i ve em i s s i ons . 

( 3 )  I n  Kern County ,  on ly  down town Bakersf iel d has carbon monox i de 
l eve l s  i n  excess of  the 8 hour amb i ent a i r  qual i ty standards . 
Background l evel s i n  the vi c i n i ty of  the E l k H i l l s  area are 
bel i eved to be l ow .  

( 4 )  Concentrations  of  n i trogen d i ox i de appea r to be l ow through
out  Kern County wi th t h e  except i on of downtown Ba kersfi e l d 
where veh i c l e traffi c accounts for h i gher l evel s .  
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l .  c 

( 5 )  W i t h  the except ion of the O i l da l e  F i re Station , a l l su l fur  
d i ox i de l evel s i n  the San  Joaqu i n  Va l l ey Ai r Ba s i n  are 
better than State and Federa l  standards . T he su l fur d i ox i de 
l evel s at the O i l da l e  F i re Stat ion are due to su l fur d i ox i de 
emi ss i ons from sources i n  the Kern Ri ver o i l  f i el d .  Due to 
po ss i b l e  i nterferences wi th ozone and parti cu l ates , on ly  two 
( 2 )  val ues duri ng 1977  were probably i n  excess of 0 . 05 ppm 
averaged over 24 hours . 

( 6 )  Various  mon i tori ng s i tes i n  Kern County exh i bi ted 24 hou r 
parti cu l ate su l fate l evel s i n  exces s of 25 µg/m3 . However , 
no sampl es  were obta i ned i n  excess of 2 5  µg/m3 wh ich  occurred 
when ozone l evel s were greater than 0 . 2  ppm . 

I n  add i ti on to the moni tor i ng da ta suppl i ed by governmenta l  
mon i tori ng programs , Append i x  0 ( T h i s Append i x  repl aces the 
mater ia l  presented in the Draft Envi ronmenta l Impact Statement . )  
al so conta i n s  reference to a i r  qual i ty data obta i n ed near the 
Reserve . Measurements at th i s  s i te i nd i cate that State and Federal 
ozone standards are v io l ated . H i g h  tota l su spended particu l ate 
concentra tions are a l so encou ntered wh i c h  is bel i eved to resul t 
from natural fug i t i ve sources and agricul tura l  acti v i t i es . 

Pred i cted ambi ent l evel s s hou l d  be made for a l l cri ter i a  
po l l utants affected by the proj ect . Whi l e  the ox i dant ana lys i s  
i s  adequate , pred i cti ons need to be made for each cri teria  
po l l utant and  averag ing  time , for des i gn year and des i gn year 
pl u s  20 years w ith  and wi thout the proj ect . 

R D i spers i on model i ng estimates were made for NO concentrations  as  x 
descri bed i n  Appendix  0 .  The em i s s i ons o f  carbon monox i de were 
deemed i n s i gn i fi cant and ba sed on the di spers i on model res u l ts 
for ni trogen d i ox i de , i t  was s hown that l i ttl e impact wou l d  be 
anti c i pated from the carbon monox i de emi s s i ons . 

The des i gn year for the analys i s  was assumed to be 1 985 , at  whi ch 
time the E l k H i l l s  faci l i ty was presumed to be produci ng at  the 
max imum production rate . As i ndi cated i n  the F i na l  Env i ronmenta l  
Impact Statement ( refer to F i g ure I -4 ) , the  product ion rate i s  
expected to decrease i n  t ime fol l owi ng the poi nt of maximum 
production . I t  i s  estimated the product i on l evel wi l l  be 
approx imately one-thi rd the des i g n year va l ue under conti nuous 
product i on for 20 years . As a resu l t ,  the overal l emi s s i on l evel s 
from the faci l i ty wi l l  a l so decrea s e .  
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Another factor to cons i der i s  tha t the Nava l Petrol eum Reserves 
Act ( P .  L .  94-258 ) authori zed production at the E l k H i l l s  Reserve 
at the maximum eff ic i ent rate ( MER ) for a peri od not to exceed 6 years 
fol l owi ng enactment (The enactment date was Apri l 5 ,  1976 . ) .  At 
the concl u s i on of the 6 year peri od , the Presi dent may extend the 
period of production for add i ti ona l per iods not to exceed 3 years 
eac h .  I n  order to request a n  exten s i on , the Presi dent must requ i re 
an  i nvest igation  to determ i ne the neces s i ty for conti nued production 
and then submi t a copy of the report made to him on  such  i nvest iga
tion  together wi th a cert if i cate tha t conti nued production i s  i n  
the National  i nterest . Th i s report and certi f i cate must be suppl i ed 
to Congress at l east  180 days prior to the exp i rati on of the 
producti on  per iod . 

Ba sed on the above requ i rements , the Pres i dent wi l l  have to request 
5 extens i ons i f  production  is  to conti nue for 20 years . If  producti on 
s hou l d cease before 20 years , the emi s s i ons from the i n stal l ation  
at  that t ime woul d be  very sma l l  quanti ti es of  fug i ti ve hydrocarbon 
vapors . I f  the Presi dent requests the necessary extens i ons , forecast  
producti on  l evel s i n  20 years wou l d  be  l ess  than 1 00 , 000 barrel s per 
day or rough ly  one- ha l f  the maximum production . Consequentl y ,  
as  product ion  d im i ni s hes , i t  can be expected that a i r  pol l ut ion  
emi ss i ons wi l l  drop proporti onal l y .  

Amb i ent a i r  i s  defi ned as  " that port ion  o f  the atmosphere , external 
to bu i l d i ngs  to wh i ch the genera l publ i c  has access . 1 1 
( 40 CFR  50 . l ( e ) . )  The Draft Envi ronmenta l  Impact Statement i nd i cates 
that the " Reserve i s  not open to pu bl i c  acces s "  ( page 0-17 ) .  
Does the Reserve effecti vely ba r the publ i c  from enteri ng Reserve 
propert i es ?  I f  there i s  not a compl ete and effecti ve means of 
proh i b i t i ng publ i c  acces s from Reserve properti es max imum concentra
tions  must be determ i ned wi th i n  the Reserve . Prov i ded that a 
compl ete and effecti ve measure i s  used to bar the publ i c  from 
Reserve access , a m i n imum requ i rement i s  the i ncl u s i on of E l k H i l l s  
Road i n  the impact analys i s for a l l po l l utants and each correspond
i ng averag i ng t ime .  Kern County i s  a non-atta i nmen t area for 
O , carbon monox i de ,  su l fur d i ox i de and tota l su spended parti cu l ates . x 
Any i ncrease i n  em i s s i ons  i s  l i kely to exacerbate the s i tuat ion and 
s hou l d  be ana lyzed for the impact on amb i ent a i r  pol l ut ion  l evel s 
and the Nati ona l Ambi ent Ai r Qual i ty Standards . The F i na l  
Envi ronmental  Impact Statement shou l d addres s these i s sues . 

R ( 1 )  Quest i on of Publ i c  Access 

A s i de from the E l k H i l l s  Road r i g ht-of-way , the Reserve i s  not open 
to publ i c  acces s .  The publ i c  wi l l  be pro h i b i ted access to the 
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Reserve through the u se of s i gns and n i g ht patro l s by the 
Kern County Sher iff .  I n  th i s  regard , prev i ous exper ience 
has shown that po sted proh i bi tions  agai nst entry are effecti ve 
measures to bar the publ i c  from the Reserve . 

( 2 )  Cri t i ca l  Receptors for Impact Ana lys i s  

The publ i c  has acces s nea r  the proposed fac i l i ty o n  the E l k 
H i l l s  Road .  Th i s  roadway was i denti fied through the use of 
screeni ng model s in the Dra ft Env i ronmenta l  Statement as  a 
cr i ti ca l  poi nt for impact ana lys i s  s i nce i t  was shown that 
v i o l ati ons of the short-term 1 hour Sta te standa rd for 
n i trogen d i ox i de were po ss i b l e .  I n  add i tion  the bounda ry 
to Nava l  Petrol eum Reserve- 1  was a l so used as a cri t ica l  
receptor si te . 

Subsequent model i ng ana lys i s  was conducted whi ch prov ided a 
more deta i l ed exami nat i on of the a i r  qual i ty impact at  these 
cr i t i ca l  receptors for a l l po l l uta nts and avera g i ng time s .  
The res u l ts of thi s  ana lys i s  are presented i n  Append i x  O .  

( 3 )  Non-Atta i nment Prov i s ions  

The anti c i pated emi s s i ons from the deve l opment of E l k H i l l s  
a t  the maximum eff ic ient rate producti on rate were i nc l uded 
i n  the Ai r Qua l i ty Ma i ntenance P l anni ng effort conducted by 
Kern County .  I n  addi t ion the proj ect wi l l  undergo new source 
rev iew whi ch  wi l l  a l so cons i der the potenti a l  exacerbation  
of the non-atta i nment si tuat ion . The mode l i ng ana l ys i s  
descri bed i n  Append ix  0 i ndi cates that a l l a i r  q ua l i ty 
sta ndards wi l l  be ma i nta i ned . 

The standard sentence i ndi cat i ng that carbon n� nox i de , s u l fur 
d i ox i de and tota l suspended part i cu l ate emi s s i ons are sma l l 
enough  to be excl uded from NSR and therefore wi l l  not i n ter
fere wi th the atta i nment or ma i ntenance of ambi ent ai r 
qua l i ty standards , i s  not acceptabl e j usti f i cati on . The 
F i na l  Envi ronmenta l Impact Statement s hou l d  prov i de ex i st i ng 
ambi ent l eve l s ,  ex i st i ng and future em i s s i ons and future 
ambient l eve l s wi th and wi thout the proj ect .  

R The a ir  qua i i ty data for 1 976 and 1 97 7  for the San Joaqu i n  
Va l l ey Ai r Ba s i n has been i nc l uded i n  Append i x  H ( see 
response to comment Envi ronmental  Protection Agency - 1 ) .  
Ex i s t i n g and future emi s s i on sources and l evel s have been 
deta i l ed i n  the mode l i n g  study descri bed i n  rev i sed 
Append ix  O .  The future ambi ent l evel s ,  both wi th  a nd 
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wi thout  the project , at the cri t i ca l  receptor s i tes are a l so 
prov i ded i n  Append i x  0 .  

The emi s s i ons  i nventory s hou l d  i nc l ude the 1 1 other poten t i a l  
sources ' ' . The combi ned effect o f  severa l neg l i g i b l e  sources wi th 
the maj or sources may prove to be very s i g n i f i cant . The annual  
average model i n� for n i trogen d i ox i de s hou l d  have a l so i nc l uded 
the E l k H i l l s  Road . The F i na l  Env i ronmental  Impact Statement s hou l d  
address  these i s sues . 

R The em i s s i on s  i nventory has been u pgraded to refl ect the other 
potenti a l  sources rel ated to the proposed proj ect . These  sou rces 
i nc l ude the fo l l owi n g :  

p .  c 

( 1 )  The E l k H i l l s  Road 

( 2 ) Ra i l  l oad i ng and ra i l road operat i on 

( 3 )  Truck tra nspo rt of l i qu i d  products from the Reserve 

( 4 )  Fug i t i ve hydrocarbon em i s s i ons  not col l ected by the vapor 
recovery sys tem 

( 5 )  Fug i t i ve d u st  emi s s i ons  from veh i c l e travel on unpaved roads  

T he 60 percent convers i on factor for  n i tr i c  ox i de ( NO )  to  N i trogen 
d i ox i de i s  not acceptabl e for estimati ng  max i mum concentrat ion s . 
I t  ha s been EPA ' s  pol i cy to use 1 00 percent convers i on of n i tr i c  
ox ide to n i trogen d i ox i de for determ i n i ng max imum n i trogen d i ox i de 
concentrati ons . ( Letter May 30 , 1 97 5 ;  Fran k  Cov i ngton , D i rector , 
A i r and Hazardou s Materi al s D i v i s i on to Kern County Hea l th 
Departmen t . ) 

R The convers i on factor of 1 00 percent for n i tr i c  ox i de to n i trogen 
d i ox i de has been u sed i n  the deta i l ed a i r  qua l i ty ana l ys i s presented 
i n  Append i x  0 .  However , based on recent stud i es ( see reference 
bel ow ) , th i s  conver s i on factor i s  j udged to be very conservat i ve , 
espec i a l l y  for the case of modest n i tr i c  ox i de emi s s i ons  i n  rura l 
sett i ngs  wh i ch are character i zed by l ow to moderate ozone l evel s .  

Col e and Summerhays* of  the EPA recent ly  d i scus sed the appl i cat i on 
of react i ve  pl ume model s to the est imat i on of s hort-tenn n i trogen 
d i ox i de concentra t i ons  and i dent i f i ed the maj or  s hortcomi ngs  i n  

*Col e ,  H .  S .  and J .  E .  Summerhays , "The  appl i cat ion  of react i ve p l ume 
mode l s  to the est imat ion  of short- term n i trogen d i ox i de concentrat i ons , "  
Paper 78- 7 2 . 4 ,  Presented at  the A i r Pol l u t i on  Control Assoc i a t i on Annual  
Meet i ng , Hou ston , Texas , 1978 . 
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ex i st i ng  techn i ques for estimati ng the n i trogen d i ox i de impact of  po i nt source NO em i s s i ons . For the case of tota l convers i on x 
( 1 00 percen t ) , a l though the method i s  s imp l e ,  i t  wi l l  great ly  overest ima te n itrogen d i ox ide concentra t i ons when the  ox i d i z i ng poten t ia l  of  the atmosphere i s  l ow .  As an examp l e ,  Col e and Summerhays note that i f  the max imum NOx concentra t i on i s  found 
to be 0 . 3 0  ppm and the concurrent ambi ent ozone concentra t i on i s  0 . 1 ppm , the tota l convers i on method wou l d  y ie l d a n  ni trogen d i ox ide  max imum concentrat ion of 0 . 3  wh i l e  the ava i l a bl e ozone cou l d  on ly  convert about 0 . 1 ppm ( 33 percent of  the NOx to ni trogen d i ox i d e ) . Co l e  and S ummerhays go  on to state that whi l e  the tota l conversi on methods has been wi del y used i n  the past , i t  i s  recommended on ly  a s  an i n i t i a l  screen i ng techn ique .  

An  a l terna t i ve method for estimat i ng max imum ni trogen d i ox ide l evel s i s  the ozone l im i t i ng techni que , a l so descri bed by Co l e  and S ummerhays . The procedure is g i ven as  fo l l ows : 
( 1 )  A standard d i s person model  i s  used to ca l cu l ate [NOx J max . ( 1 00 percent convers i on ) .  

( 2 )  [NOxJ max . i s  separated i n to two components : 
a .  Thenna l convers i on part . For combusti on sources th i s  i s  est imated to be equa l  to 0 . 1 [NO J m x ax . 
b .  The rema i n i ng NO subject to convers i on by o3 i s  equal  to 0 . 9 [NOx J max . 

( 3 )  I f  [03J amb ient greater than 0 . 9 [NOx J max . , then a ssume 
that a l l of the NO i s  converted to N02 , i . e . , 1 00 percent 
convers i on .  

I f  [03 J amb i ent l e ss than 0 . 9  [NOxJ max . , then set [N02J max . = 
[03] amb + O .  l [NOx 1 max . 

( 4 )  [N02 J max . computed for the po i nt sou rce i s  added to the 
N02 bac kground . 
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As di scussed i n  Appendix  H ,  average da i l y maximum ozone val ues 

for the San Joaq u i n  Val l ey A i r  Bas i n  ranged from 0 . 09 to 0 . 21 ppm 

for 1977 . The amb i ent data reported at Taft , whi ch i s  l ocated 

wi thi n  10 mi l es of Naval Petro l eum Reserve-! , i ndi cates maximum 

oxi dant ( ozone) va l ues on the order of 0 . 1 2 ppm . Th i s val ue 

appears to be consi stent wi th other data from smal l u rban areas 

in the San Joaqu i n  Val l ey Ai r Bas i n . 

Mathemati cal model i ng of worst case future NOx em i ss i on s  i ndi cates 

a maxi mum g round l eve l concentration of 0 . 26 ppm on the E l k H i l l s  

Road . Uti l i z i ng the ozone l im i ti ng method yi el ds  the fol l owi ng : 

( 1 )  [NOxl max .  
= 0 . 24 ppm 

( 2 )  Thermal convers i on port ion 

a .  [N0 2l thermal = 0 . 1 x 0 . 24 = 0 . 024 ppm 

b .  Subject to convers ion  by o3 = 0 . 9  x [0 . 2 5] = [0 . 23 ]  ppm 

( 3 )  [ 0 . 23 ]  greater than [0 3] = 0 . 1 2 ( from exi sti ng data ) then 

[N02l max . 
= 0 . 1 2 + 0 . 024 = 0 . 1 44 ppm 

( 4 )  A background concentration of 0 . 05 ppm i s  assumed ( note 

ex i st i ng sources have been i ncl uded i n  [N02l max . estimates ) 

then [N02l max . = 0 . 1 44 + 0 . 05 = 0 . 1 94 ppm 

As i ndicated by compari son of thi s val ue wi th the a i r  qual i ty 

standards , the proposed proj ect wi l l  not vi ol ate the State 

s hort-term 1 hou r  l im i t  of 0 . 25 ppm .  

Another approach for est imati ng NO � NOx convers ion  i s  suggested 

by Angl e ,  et a 1 . * ,  i n  whi ch the N02/NOx rati o was studi ed downwi nd 

of a i nternal combustion ( I C )  natural gas  compressor i n stal l ati on . 

Experimental measurements s howed the N02/NOx rati o to fal l bel ow 

the theoreti cal curve whi ch was devel oped from con s i derati ons of 

pl ume chemi stry .  

*Ang l e ,  R .  P . , H .  S .  Sandher and W .  J .  Schni tyl er , " A  prel imi nary fi el d 

study of ni trogen oxi des i n  the exhaust pl ume from a compressor i ns ta l l at i on , "  

Paper 78-28 . 6 ,  presented a t  the Ai r Pol l uti on Control Assoc i at i on Annual  

Meet i ng . Houston , Texa s ,  1978 . 
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The resu l ts i n d i cate the N02/NOx rat io  i s  a function of p l ume 
travel time , and that after 1 min ute , theoreti ca l convers i on i s  on 
the order of 40 percent whi l e  measured va l ues were in the range of 
5 to 30 percen t .  Under l ow wi nd speed cond i t i ons , the NOx sources 

at Nava l  Petro l eum Reserve- I are rough ly  1 mi nute p l ume travel 
time from the E l k H i l l s  Road . Th i s  impl i es a convers ion  on 
the order of 40 percent , or max imum N02 concentrati ons  of 
approx imately 0 . 4  x 0 . 2 4  = 0 . 1 0  ppm ,  ba sed on the theoretical  
model . S i nce the  theoreti ca l res u l ts were s hown to  be  h i g her than 
the measured concentrati ons , th i s  va l ue s hows genera l  agreement 
wi th the resu l t  obta i ned by the ozone l im it i ng  method . 

· 

The model i ng i n put data s hou l d  be i nc l uded i n  the append i x  of 
the F i na l  Envi ronmental Impact Statement in a format that i s  easy 
to fo l l ow so tha t EPA can perform an ana lys i s  i f  des i red . Spec i fi c  
data not presented for the Va l l ey Model i ncl udes : ambi ent 
temperature and pressure and the mi x i ng depth used ; was the Reserve 
model ed as an area source or spec i fi c  po i nt  sources ; what were the 
coord i nates of the area/ po i nt source ( s ) , coord i nates of the receptors ; 
was pl ume ri se cal cu l ated , and i f  yes , how? The wi nd speed , d i rection 
and frequency data , ground el evation of source and receptors , ha l f-
1 i fe used , s hou l d a l l be descri bed i n  the F ina l  Envi ronmenta l Impact 
Statement . 

R Appendix  0 has been repl aced wi th a more deta i l ed presentation  
of  the a i r  qual i ty model ing  study whi ch i nc l udes the  presentati on 
of data requested above .  

r .  C F i ve ( 5 )  250 , 000-barrel crude o i l  tanks wi l l  be constructed at  the 
E l k H i l l s  tank  farm in the south -centra l part of Reserve No . 1 ,  
w h i c h  was covered i n  a separate Envi ronmental  Impact Statement . 
S i nce these tanks are part of the same devel opmen t program , they 
wi l l  be cons i dered by the EPA as  part of  the tota l  projec t .  The 
EPA wi l l  a l so cons ider o i l wel l s  dr i l l ed on the reserve as  part of 
a fi ve year dri l l i ng pl an wh i c h  be�an in 1 974 a s  part of the 
proposed proj ect rather than as ex i st ing  sources of em i s s i ons . 

R The evaporative hydrocarbon emi s s i ons  from the fi ve ( 5 )  2 5 0 , 000-
barrel crude o i l  tanks have been i nc l uded as a component of the 
project . As i nd i cated in the Envi ronmenta l  Impact Sta tement 
prepa red for the  E l k H i l l s/SOH I O  P i pel i ne Connection  Conveyance 
System ( September 1 977 ) , these tan ks uti l i ze best ava i l abl e contro l 
technol ogy for crude o i l  storage wh ich has been determined to be 
fl oating  roof tan ks wi th a metal i c  s hoe seal and an i ndependent 
secondary seal . 
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Based on previ ous ca l cu l at i ons , the storage tank  emi ssi ons 
wi l l  be 39 l bs per hour under worst ca se condi tions . Emi ss i ons 
from the we l l s  dri l l ed on the Reserve as part of the proposed 
proj ect are estimated to be approximately 20 l bs per hour 
( i nc l udi ng we l l  cel l ars ) .  These emi s s i ons have been 
i ncorporated i nto the ana lys i s of the proposed project . 

The appl i cati on of EPA ' s  P revention of S i gn i f i cant Deteriorati on  
of Ai r Qual i ty ( PSD ) regu l ations  to  the proposed project was  no t 
di scu ssed . Petrol eum storage and transfer fac i l i t i es w ith  a 
capaci ty exceed i ng 300 , 000 barrel s are subject to PSD for each 
po l l u tant for wh i ch potentia l  emi ss i ons from the source wi l l  be 
100 tons/year or greater . Accord i ng to the emi ss i ons est imates i n  
the Envi ronmen ta l  Impact Statement , the proposed proj ect i s  subj ect 
to PSD for n i trogen d i ox i de and carbon monox i de .  The primary 
PSD req u i rement , appl i cati on of the Best Ava i l abl e Control Technol ogy 
( BACT ) to the emi s s i ons source , has not been proposed or di scussed 
for these two pol l utants . The F i nal  Env i ronmental Impact Statement 
shou l d  di scuss these i s sues . 

R ( 1 )  Petrol eum Storage and Transfer 

T he des i g n  ph i l osophy of the E l k H i l l s  gas p l ant compl ex w i th regard 
to emi s s i ons has been di ctated not only by envi ronmental con s i derati ons , 
bu t a l so by the recent rap i d  i ncrease i n  product val ues . I n  terms 
of hydrocarbon vapor recovery , each p l ant uti l i zes one gas gatheri ng/ 
vapor recovery compressor dri ven by a 2 , 000 horsepower pi ston-type , 
supercharged I C  eng i ne .  ( T he emi s s i ons from th i s  engi ne are l i sted 
i n  the emi s s i ons i nventory con tai ned in Append ix  0 . ) Part of the 
duty l oad of the compressor is the recovery of fug i ti ve vapors 
from the product storage and l oad i ng area ( gaso l i n e ,  butane and 
propane ) .  Thi s vapor recovery system assures that the petrol eum 
products storage ·area and product l oadi ng operati ons conform to 
BACT requ i rements . ( I n addi t i on , the des i g n  features of the five 
( 5 ) 250 , 000-barrel crude o i l tanks ( see precedi ng comment )  have been 
i dent i f i ed as BACT for crude o i l  storage . ) 

Each truck  and trai l er l oadi ng faci l i ty wi l l  be capabl e of l oad i ng 
one truck  and tra i l er s imu l taneous ly . A vapor return l i ne wi l l  
transfer di spl aced vapors from the truck or trai l er bei ng l oaded back 
to the pres sure vessel  storage fac i l i ty .  Any excess vapor wi l l  be 
transferred to the LTS u n i t  for reprocess i ng v i a  the compres sor 
descri bed above . A l l product wi l l  be conta i ned wi th the excepti on 
of a sma l l amount trapped between the val ve on the end of the l oadi ng 
arm and the val ve on  the truck . When the l i nes are di sengaged from 
the truck  a maximum of 0 . 6  l b  of propane wi l l  be rel eased to the 
atmosphere . Lesser amoun ts of butane and gasol i ne wi l l  be rel eased 
when the l oad ing l i nes are di sengaged . The vapor recovery for the 
system i s  in exces s of 90 percent by wei ght . 
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ENG I N E  

6 1 6  KVR 

4 12  KVS 

( 2 )  BACT for NOx and CO from Combus t i on Sources 

The major sources of  NOx and CO em i s s i ons from the proposed 

project are the i n ternal combus t i on eng in es u sed for natura l  
gas  compres s i on . These un i ts are fuel ed by natu ra l  gas  and 
operate conti nuous ly  under a h i g h  l oad factor .  Each LTS 
p l ant wi l l  have three gas i nj ection compressors dri ven by 
5 , 500 horsepower pi ston-type s upercharged eng i nes manufactured 
by I ngerso l l -Rand , Mode l Number 6 16  KVR , i n  add i t i on to the 
gas gatheri ng/vapo r recovery compressor descri bed above . 
The em i ss i on characteri sti cs of these engi nes , as provi ded 
by the manufacturer , are l i s ted bel ow as i ncorporated i n to 
Appendix  0 .  

S I ZE FUEL EXHAUST EM I SS ION RATES ( LBS/HR )  

( hp )  FUEL RATE VOLUME 
( SC FH )  ( SC FM )  NOX HC co so 2 

5 , 500 Natura l  64 . 770  1 4 , 000 1 32 . 2  26 . 7  1 0 . 9  0 . 2  Gas  

2 , 000 Na tura l 24 , 572 5 , 300  7 3 . 2  1 2 . 3 3 . 0  0 .  l Ga s 

* 
A recent publ icat ion has addres sed NO control tech-
n i ques for a var i ety of combust i on sou�ces i n cl ud i ng 

*EPA, " P.rel im i nary Envi ronmenta l As ses sment of Combus t i on Mod i f i cat ion 
Techn i q ues : Vol . I I ,  Techn i ca l  Res u l ts , Publ i cati on N o .  EPA-600/ 7-77- l l 9b ,  
October ,  1 977 . 
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l arge bore I C  eng i nes . As noted i n  th i s  report , the EPA p l ans to 

i s sue new source performance standards  for stati onary I C  eng i nes . 

When promul gated , these standards wi l l  offer a base l i ne for 

i denti fyi ng BACT for control of l arge bore , stat ionary I C  eng i nes . 

Ba sed on a prel imi nary draft of the NSPS for I C  engi nes , EPA 

has proposed t hat after 30 months fol l owi ng promul gat i on , the 

NOx s tandard for dua l fuel I C  eng i nes wi l l  be 600 ppm and for 

natura l  gas f i red eng i nes wi l l  be 700 ppm . Fol l owi ng another 

30 month  peri od , EPA wi l l  propose the NSPS for NOx be reduced 

to 500 ppm for both fuel s .  EPA be l i eves the standards to be 

proposed can be achi eved us i ng convent i ona l  control approaches  

a nd  wi l l  n ot  req u i re post  combustion  control dev i ces  s u c h  as  

cata lyt i c  converters . 

I n  addi tion  to the NSPS at the Federa l l evel , the State of Ca l i forn i a  

has drafted a model ru l e  whi c h  wi l l  soon be rel eased for publ i c  

rev i ew and comment . Accordi ng to i ndustry representati ves , the 

propoied control l evel s are such  as to essenti a l ly req u i re catal yti c 

converters on  a l l l arge bore h i g h  performance stationary I C  engi nes . 

A number of des i gn and operati onal adj u stments affect t he emi s s i ons 

from IC eng i nes as  s hown in Tabl e 1 .  For commerc i a l ly  avai l abl e 

eng i nes , the des i g n  parameters are fi xed . Consequently , the 

di scussi on of BACT i s  l i mi ted , at the p resent time , to operational  

adj u s tments and combusti on  mod i fi cation techni ques wh i ch have the 

potenti a l  to  i nfl uence emi s s i on  characteri sti cs and to' f l ue gas  

treatment .  For I C  eng i nes ,  the mod i fi cations and adju stments whi c h  

have been i denti f i ed for N O  contro l i ncl ude : 
x 

a .  Retard i gn i ti on 

b. I n crease a i r/fuel rat i o  

c .  Decrease a i r/fuel rat i o  

d .  Exhau st g a s  rec i rc u l ation 

e .  Decrefse man i fo l d temperature 

f. Strati f i ed c harge cyl i nder ( des ign  chang e )  

g .  Derate eng i ne 

h .  I ncrease speed 

i .  Water i nj ecti on 

j .  Exhaust  gas treatment cata l yti c converters scrubbers 
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TABLE l 

DES I GN AND OPERAT IONAL ADJUSTMENTS WH I CH 
AFFECT EM I SS I ONS FOR I C  ENG I NES 

DES I GN 

Surface to vol ume rat io  

Bore and stroke 

Va l ve over l ap 

D i sp l acement/cyl i nder 

Stro kes/power  cycl e 

C hamber des i gn 

Compres s ion  rati o 

A i r  charg i ng :  

Na tural l y  aspi rated 

B l ower scavenged 

Turbocharged 

Fuel  charg i ng : 

Di rect i nj ecti on 

I nd i rect i nj ect ion  

Ca  rburetted 

Eng i ne coo l i ng 
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OPERAT IONAL ADJ USTMENT 

A i r-to-fuel rat i o  

Torque (mean effect i ve 
pres sure )  

Speed 

Spark t iming  

Fue l  i njection  tim i ng 

Fuel  properties 

L ubri ca t i on and mai ntenance 



A bri ef summary of these techni ques i s  presented i n  Tabl e 2 .  As 
can be seen from the tabl e ,  the reduction of a i r  i n l et temperature 
i s  the only techni que whi ch  has gai ned commerc i a l statu s and i s  
widely used . Al l other i denti fi ed methods , some offer i ng s i g n i fi cant 
NOx reducti ons , are ei ther in the prototype or experimental stages , or 
the research ana deve l opmen t effort i s  i nacti ve ( a s  of 1 9 77 ) . 
Furthermore , many of the i dentifted teclm i-ques , wh i l e  r-educ+� NOx , 
l ead to s i gni fi cantly h i g her operation  and ma i ntenance costs 
and i ncreased emi s s i ons of other pol l u tants , name ly CO and HC . 

T he postul ated effects of combusti on cond i t i ons on emi s s i ons  from 
I C  eng i nes i s  s hown i n  Tabl e 3 .  The combusti on cond i t i ons cons i dered 
i ncl ude reduced peak temperature , reduced res i dence time at h i g h  
temperature , reduced l ocal o

2 
concentration a n d  i ncrea sed l oca l o

2 
concentration  i n  the combustion  chamber and i ncreased water 
concentrati on . These effects can be used to postu l ate the overal l 
effect of combust ion contro l s for NOx on em i s s i ons from I C  eng i nes 
as s hown i n  Tabl e 4. Thi s tabl e s hows that the various  combusti on/ 
control mod i f i cati ons are l i kely to i ncrease CO and HC ( both as 
vapor phase and orga n i c  parti cu l ates ) em i s s i ons . The excepti on to 
thi s i s  for i ncreased a i r/fuel  rati o changes . A summary of the 
i ncrementa l changes in emi s s i ons from I C  eng i nes due to appl i ed 
NOx control s i s  g i ven i n  Tabl e 5 .  T he primary concl u s i on that can 
be drawn from t h i s  presentation  i s  that the u se of NO combusti on x 
contro l s on I C  eng i nes  can have s i gni fi cant effects on HC em i s s i ons  
and  that di fferent NOx reduct i on techni ques el i c i t  di fferent effects . 
Furthermore , based on the analys i s  of proven technol ogy , few 
techn i ques are currentl y avai l abl e whi ch  can be i dent i fi ed as BACT 
for l arge bore stationary I C  eng i nes . A summary of the technol ogi cal 
status of contro l measures for these eng i nes is g i ven in Tabl e 6 .  
At present , only fi ne tun i ng , mani fo l d a i r  cool i ng and ai r/fuel 
rat io  changes are avai l a bl e as  v i abl e NO contro l tec hn i ques . x 
Emerg i ng technol ogy i nd i cates that improved eng i ne des i gn and fl ue 
gas treatment may become important in the fu ture . Th i s technol ogy 
i s  sti l l i n  the devel opmenta l  stages . 

T he cost impact of NOx contro l s for l arge bore I C  eng i nes i s  i dent i f i ed 
i n  Tabl e 7 .  I n genera l , the i denti f ied NOx contro l measures l ead to 
i ncreased fuel consumpti on and l arger capi ta l  co sts . Spec i fi c  costs 
fQr NOx control s on IC eng i nes are presented in Tabl e 8 .  These 

estimates refl ect annual costs in the range of $ 0 . 67 - $ 2 . 01 per KW 
for ex i s ti ng eng i nes ( conventional eng i nes ) .  Costs associ ated wi th 
new eng i nes ut i l i z i ng fi ne tun i ng and changes to the a i r/fuel  rati o 
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Tabl e 2 .  Summary of Control Techni ques for I C  Engi nes Fi ri ng Natura l  Gas 

.. 
Effec t On 

Control Method/ NOx Opera t i on/ Effi c i ency/ Extent Rt.O 
Range Reduc t f on Ma i n tenance Fuel Con sumpt ion Used Sta tus 

Leaner setti ngs of Reduc tions of None Sl f gh t 1 nc rea se Not us ed ; Incl ude f n  com-
A/F ra t f o  by ef ther up to 4 . 5% NOx f n  eff1 c f ency prototype only bus t t on cha.mer 
reduc i n9 fue 1 f nput for U decrea s e  redes i gn 
(essenti al ly de- i n A/F ra t i o  re-
ra t i ng )  or by ported. Turbo-
i nc rea s i ng the a i r  cha rged a nd ga s-
i nput ( th rough i n- fi red un i ts 
s ta l l a t i on or re- show greatest 
pl acement of turbo-
cha rger) decreases . 

I nternal rec f rcu- I ncreased foul i ng I ncrease in fuel Only on expert- Inac t i ve ;  emphas i s  
l a t l on by reta rd- Up to Jn: of val ves and flow consumpt ion from menta l engf ne1 on chamber re-
t ng va l ve tfmf ng ,  reported passages , f ncreasec 11 up to 8% des f gn for new 
f ncrea s f ng back sni>ke genera t i on ,  reported unf ts 
press ure , or reduc- a nd contamf na tton 
i ng scaveng i ng i n  of J ubrfcat fon o f l  
2- s t roke engi nes ; 
or external rec f r-

pos s i b l e  

cul a t f on ,  u p  to 1 2'1 ,  
o f  exhaust gases t� 
the i ntake man i fo l d  
( preferably wi th f n-
tercool f ng of ex- • 
haust gases ) 

Adjust thrott l e  or 0. 25'1 to 0 . 92'1 I nc rease i n  HC About 1 0'1 1n- Not used for Inact f ve 
governor settf ng per 1 percent and CO emi ssions crease in bsfc NOx con trol 
to res trict engf ne derate 
powe r output i n  ex-
f s t i ng eng i nes , or 
equ i p  new engines 
wf th smal ler capac-

. f ly pump or 
ca rburetor 

Conti nued 
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Control Method/ 
Range 

Up to 261 rec t rcu-
l a t t on of exhaust 
gas 

Stayed combus t t on by
. 

fue rtch burn i ng t n  
antechamber .  prtor 
to completion of 
combusti on a t  lower 
temperatures t n  
ma t n  chamber 

Water i nduction 
0 . 94 kg H20/kg 
fuel 

For eng i nes wt th 
turbochargers , re-
duce a t r  i n l e t  tem-
peratures typi ca l ly 
from 330K down to 
about JlOK 

NO 
Rcduciton 

301 reported 

Approximately 601 

701 

Up to 2 . 31 per 
1 K ( 1 .  OF ) at r 
terip decrease 

Tabl e 2 con ' t .  

Effect On 

Opcra t ton/ Efffct ency/ 
Ma i ntenance Fuel Comsumptton 

- No data ava i lable -

None 

I ncreases CO and 
HC emt sstons/ 
rap t d  bu i l dup of 
sca l e  

Heat exchanger 
using a t r ,  col d  
water supply .  or 
cool i ng tower 
requi red 

Fuel consumption 
i nc reased by SI 
to 81 in one 
des ign 

No data 

Up to 1 . 31 i n- I 
c rease t n  energy 
consumption 

Extent R&O 
Used Status 

Only on expert- I nact i ve ;  emphas ts  
mental combus �ars on H30 tnjec t t on ,  

can es t gn 

None at present Eval uati on for 
new uni t desi gn 

bperfmental /not I nacthe 
used 

Wf de ly used 1 n  
l a rge turbocharged 
engt nes 
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Tabl e 3 .  POS TULAHD EFFECTS or COMBUST ! Olt COllOI T I Ot45 Ort F:H I S5 t ONS FROM I C  tNG l tlES AllO GAS TURB l l!E.S 
-

Combus t i on 
co HC Sul fate Organ i c s  · Condi  t i  on 

Reduced peak tempe ra ture Pos � 1 bly i nc reased Poss i b l y  i ncreased Unknown e ffect ; poten t i a l ly Possi bly i ncreH·:!d 
i ncrea sed because S03 
fa vored at l ower tempera-
tures ; poten t i a l ly decreased 
beca use of decrea sed t race 
�tal vo l a t i l i z a t i on and 
depos i t i on 

Reduced res i dence t i me Pos s i bly i ncreased due to Pos s i b l y  i ncreased due to Pos s i bly decreased because Poss i bly i ncreased due to 
at temperature i nc<Jnpl ete combust i on i ncomp l ete combus t i on of decreased trace metal i ncanpl ete combus t i on 

vol a ti l i za t i on and subse-
quent depos i t ion 

. 

Reduced l oc a l  0 Pos s i bl y  i ncrea sed due to I Pos s i b l y  i ncreased due to Decreased Pos s i bly i ncreased d ue to 
concentra t i on 

2 
i ncompl ete combu s t i on 1 ncompl ete combus t i on i nc�l ete combu s t i on 

Increased l oc a l  o2 Reduced Reduced Increased Poss i bly reduced . 
concentrat i on 

I ncreased l ocal H20 No e ffect No e ffect Pos s i bl y  i nc reased No e ffect 
concentra t i on 

Combust i on  
Pa rt i cul ate Trace Me ta 1 s 

Cond 1 t 1 on S i ze Di stri buti on Ma s s  Emi ss i ons Segrega t i n g  Non se9ra t i n 9  

Reduced peak Proba b l y  no effect Pos s i b l y  i ncreased Pos s i bl y  s l i gh t l y  i nc reased No e ffect 
temperature due to decreased vol ati l l za-

t i on and i nte rn a l  depo s i t i on 

Reduced Trend to l arger s i zes due to Pos s i bl y  i n c rea sed due to Poss i b l e  s l i ght i nc rease due No effect 
res i dence time i ncompl ete vapori z a t i on and i ncomp l ete combus t i on to decreased vol a ti l i za t i on 
a t  temperature combus t i on of fuel dropl ets and subsequent i ntern a l  

depo s i t i on 

Reduced l ocal o2 Trend to l a rger s i zes due to Pos s i bly i n creased due to Pos s i b l e  s l i ght i ncrease due No effect 
concentrat 1 on i ncompl e te combus t i on of fuel i ncomp l ete corrbus t i on to decreased forma t i on o f  

dropl ets l es s  vol a t i l e  meta l  oxi des , I resul t i ng f n  l ess i ntern a l  
depos i t i on 

I nc reased l ocal  Trend to smal l e r  s i zes Pos s i bly reduced Pos s i b l e  s l i ght dec rease due No effect o2 concentra t i on to i nc reased oxide forma t i on 
and subsequent i nte rn a l  
deposi t i on 

-

Increased l oca l Probably no e ffect Probably no e f fect No e ffect No e ffect H20 concentra t i on 
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Tabl e 3 con 1 t .  

,--·- � ---- .. ,-- - ·--··-··· .. �-,.�·�� ,��·i·�-, f'• • "4 · ··-- -.. - .. - ��--:-· · --------·----,-;117�-;.�� , ,  C,_.,u, t l o" . l'lld f f I ca t i  on S i z e D i s tr i bu t i on Hass (ml s s 1 on s  Segrega t i n g  -
Re tard i gn i t i on Poss i b l e trend to l arger Poss i bl y  i ncreased due to Pos s i bl e  s l i ght decrease due 

s i zes due to i n comp l ete i ncompl ete combus t i on to reduced i nternal depo s 1 -
combust i on t 1 on 

I ncrease a i r/ Pos s i b l e  trend to sma l l e r  Poss i bl y  decreased Pos s i b l e  s l i ght decreas e  due 
fuel ra t i o  s i zes to reduced i nternal deposi -

t1 on 

Decrease a i r/ Pos s i ble trend to l a rger Pos s i bly I ncreased due to Poss i bl e  s l i ght I nc rease 
fuel rati o s i zes due to i ncompl ete i ncompl ete combustion 

combusti on 

Exhaust gas Pos s i bl e  trend to l arger Pos s i b1y I ncreased due to Pos s i bl e  s l i ght i nc re ase 
rec i rcu l at i on s i ze s  due to i ncompl ete i ncompl ete combus t i on 

combus t i on 

Decrease Probabl y no effect Pos s i b l e  i ncrease Pos s i bl e  s l i ght i nc rease due 
man i fol d ai r to decreased i nternal  deposi -
temperature t l on 

Strati fied Possi bl e trend to l arger Pos s i bl y  i ncreased due to Pos s i b l e  s l i ght I n crease due 
change cyl 1 n der s i zes 1 ncomp 1 e te combu s t i on to decreased i nterna l  depos i -
des i gn t l on 

Oerate Probab l y  no effect Pos s i bl e  I ncrease Pos s i bl e  s l i ght I ncrease 

Increase speed Pos s i b l e  trend to l arger Pos s i b l e  I ncrea se due to Pos s i bl e  s l i ght I ncrease 
s i zes I ncompl ete combustion 

Water Pos s i b l e  trend to l arger Possi b l e  I ncrease due to Pos s i bl e  s l i ght I ncrease 
I nj ecti on s i zes I ncompl ete combust i on t 

1 

Honseyrcgat 1ng 

No effect 

No effect 

No e ffect 

No e ffect 

No effect 

Ho effect 

t-!o e ffect 

No e f fect 

No e ffect 
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Combus t i on 
Mod f f i ca t i on 

Reta rd i gn 1 t  ion 

Increase a i r/ 
fuel ra t i o  

Decrease a f r/ 
fuel ra t f o  

Exhaust gas 
rec f rcul ati on 

Decrease 
ma n f fo l d  a f r  
temperat ure 

Stra t f ffed 
charge cyl f nder 
des f gn 

De rate 

Inc rease speed 

Water 
1 nj ec t 1 on 

Tab l e  4 .  POSTULATED OVERALL EFFECT OF COMBUS T I ON NO CONTROLS ON E M I SS I ONS FROM I C  ENG INES x 

Res u l t i n g  Combus t ion co Vapor Phase HC Sul fate 
Cond i t i on 

Reduced peak tempera- Pos s i b l y  i ncreased due Pos s i bly i nc reased due Poten t i a l l y decreased 
t ure ; reduced t i me at to f ncomp l �te com�us- to i ncompl ete combus- d ue to dec reased metal 
tempera ture t i on t i  on ca ta lyst i n terna l 

depos t i on 

Reduced pea k tempera- Decreased Decreased I nc reased 
ture; i n creased l oca l 
o2 concentra t f on 

Reduced pea k tempera- Poss f b l y  f nc reased Pos s f  bly i nc reased Decreased 
ture; reduced l ocal  
o2 concentra t fon 

Reduced peak tempera- Pos s f bl y  f ncreased Pos s i b l y i nc rea sed Decrea sed 
ture ; reduced l oc a l  
o 2  concen tra t i on 

Reduced pea k  tempera- Pos s f b l e  i n c rease Pos s f b l e  i nc rease Un known e ffect : pos-
tu re s i b l e  i nc re a se beca use 

S03 fa vored a t  l ower 
tempera tures ; pos s i bl e  
decrease due t o  de-
c reased ca ta lyti c oxf -
da t i on 

Reduced peak tempera- Pos s i b ly f n c reased Pos s i bly i nc rea sed Poten t i a l ly decreased 
ture; reduced res i dence due to i ncomp l ete due to i ncomp l e te 
t f me  a t  tempe ra ture ; combu s t f on combus t i on 
reduced l ocal  o2 
concentra t i on 

Reduced peak tempera- Pos s f bl e  i ncrea se Poss f b l e  f ncrea se Unknown effect 
ture 

Reduced res f dence tfme Pos s f b l e  f ncrease Pos s i bl e  i ncrease Pos s f b l e  decrea se due 
a t  temperat ure due to i ncompl ete due to i ncomp l ete to decrea sed catalyst 

combus t i on combus t i on depos i t i on 

Reduced peak tempera- Pos s i bly i n c reased Pos s i b ly i nc reased Poten t i a l ly dec re ased 
ture; reduced l ocal due to i ncomp l e t e  d u e  t o  i ncomp l e te 02 concen tra t i on ;  combu s t i on combust i on 
l n creu ed \ oc a l  1120 
c1111t ll) t1 t n t  I on 

._ L-.... ... -·· f, ··---- .... ---.. _____ ,.. 

Orga n i cs 

Pos s i bl y  i nc rea sed 
due to i ncomp l ete 
combus t i on 

Pos s i b ly decreased 

Pos s i bly i nc reased 
due to i ncomp l ete 
comb us t i on 

Poss f bl y  i nc reased 
due to i ncomp l ete 
combus t i on 

Pos s i b l e  f nc rease 

Pos s f b ly i ncreased 
due to i ncomp l e te 
comb us t i on 

Pos s i b l e  i ncrea se 

Pos s f  b l e  i ncrease 
due t o  i ncomp l ete 
combust i on 

Poss i b l e  i ncrease 
due to i ncomp l e te 
combus t i on 

J 
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Tab l e  5 .  EVALUATION OF I NCREMENTAL EMI SS IONS DUE TO NOx CONTROLS APPLIED 
TO I C  ENGINES 

I n c remental Emi s s i on 

NO>< Contro l  
Vapor Phase Segregat i n g  co Sul fate Pa rti cul a te Organ i c s  HC ' Trace Meta l s  

Retard 
I gn i t i on ++ + 0 ++ + 

Increase A/ F 
Ra t i o  0 ++ ++ 0 0 
Decreas e  A/ F 
Rati o ++ ++ 0 '+ + 

Exhaus t Gas 
Reci rcul a t i on + + 0 ++ + 

Decrease 
Man i fol d Ai r 
Tempera ture 0 ++ + 0 0 
Stra t i fied 
Cha rge 
Cyl i nder 
Des i gn + + 0 + + 

Derate ++ ++ + 0 0 
Increase Speed + + 0 + + 

Water lnjectfon + ++ 0 + + 

Key� ++ denotes hav i ng h i gh potenti a l  emi s s i ons i mp a c t  � de notes hav i ng 1 n tc n11e d h tc p o te n t i a l  em i s s i on i mpact � da ta needed <> th1"0 \ 1 n  h ia\l i oo 1 w  po tc M h l  crn 1 u 1 oM h11> i'l c t  

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Nonsegrega t i n g  
Trace Metal s  

0 

0 

0 

0 

0 

0 

0 
0 

0 
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Equipment/ 

Fuel 

Category 

IC engi nes 

Tabl e 6 .  STATUS OF  CONTROL TECHNOLOGY FOR STAT I ONARY I C  ENG I N ES 

Current Technol ogy Emergi ng Technol ogy 

Achi evable  
Ava1 l al'tle NOx Emi s s i on Es tima ted 

Control Level ng/J 01 fferenti al Operati onal Near Term Far Tenn 
Techni que ( l b/10'  Btu) Annual  Cos t Impact 1 977- 1 982 1 983-2000 Comien ts 

I 

Ff ne 1 ,070-1 ,290 $0. 70- 2 . 00/kW 5-lOS i n- I ncl ude mod- Advanced head Technol ogy s ti l l  be f ng 
tun f ng ;  ( 2 . 5  - 3 . 0) ( $0. 5- l . 5/ crease i n  erate con- des i gns tested 
changi ng BHP ) fuel con- trol in new 
A/F sumpt i on ;  un i t  ru i gn 

mi sfi ri ng i 
poor l oad 
response 
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Tabl e 7 .  COST IMPACTS O F  NOx CONTROLS FOR LARGE BORE 
ENG I NES 

Con trol 
�-== 

Retard 

Ai r-to- fuel cha n ge s  

D e  ra te 

Ma n i fol � a i r  cool i n g  

Combi n a t i o n s  o f  above 

Con trol te c h n i ques 

Co st Impact 

Increa sed fu el cons umpti on 

Increa sed fuel consumpti on 

Fuel penal ty ,  addi t i o nal ha rdwa re , and i ncreased 
ma i ntenance a s soci ated wi th a d d i ti o n al uni ts 

I ncrea sed co s t  to enl a rge cool i n g  sys tem , and 
i ncrea s ed ma i ntenance fo r cool i n g  tower water 
treatment 

I n i ti al , fuel , and ma i ntenance 

I ncrea s es as  approp r i a te 
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New or Emi s s i on 
E x i s t i ng Leve l  

Equ i pme n t  ( ng/J ) 

Ex i s t i n g  
b 

1 , 053 

New b 1 , 338 

73 7 

Ta b l e  8 .  COST OF NOx CONTROLS FOR I C  ENGI NES 

Earl i est Di fferen t i a l  Control Costs 
Control 

Tec h n i quea Yea r I n i t i a l  I nvestmen t  Annua l C o s t  Ava i l ab l e  ' ( $/ k W )  ( $/kW)  
� 

F i n e  Tun i ng ,  0 . 67 -2 . 0l - - - -
Chang i n g A/ F 

Fi ne Tun i n q ,  
Chang i ng AiF 

1 980 -- 0 . 54 -1 . 3 0  

Advanced Des i gn 1 983 1 3 . 40-26 . 80 2 . 70- 5 . 40 

aSee Sec t i on 4 for control techn ique character i z a t i o n .  

bThe uncontrol l e d  em1 s s 1 ons l e ve l  1 s  a s sumed t o  b e  1 , 504 ng/J , 

E ffect on 
Fuel Consump t i o n  

1 0% i ncrea se 

5% * 1 0% i ncrea se 

- -



are ant i c i pated to fa l l  i n  the range of $0 . 54 - $ 1 . 30 per KW and 
wi l l  refl ect a 5 - 10 percent i ncrease i n  fuel consumpt i on . New 
eng i nes of advanced des i g n  ava i l a bl e after 1 983 are expected to 
experi ence annual  costs i n  the range of $2 . 7 0 - $ 5 . 40 per KW i n  
add i t i on to substanti a l  i ncreased i n i ti a l  cap i ta l  i nvestment . 

F l ue gas scrubbi ng represents another potenti a l  control approach 
for stati onary l arge bore I C  eng i nes . However , no i nformati on i s  
ava i l abl e on exper imenta l o r  pract i ca l  use  o f  th i s  techn i que for 
the control of NOx from combust ion  eng i nes . 

The use  of cata lyt i c  converters for contro l  of NOx emi s s i ons from 
l arge bore IC eng i nes i s  sti l l  i n  the exper imenta l stages . At 
present ,  Gu l f  O i l is propos i ng to use cata lyt i c  conver s i on on a 
1 000 horsepower compressor fi red wi th NPG or methane wi th an 
ant i c i pated 92 percent remova l of NOx . Associ ated w i th cata lyt i c  
control i s  the use o f  ammonia  i nj ecti on  a s  a means  o f  reduc i ng NO 
to N2 and water vapor i n  a cata lyst bed . Aga i n , these contro l 
techn i ques are sti l l i n  the exper imenta l stages . Conversations 
wi th eng i ne manufacturers ind i cate that for conventi ona l , natura l l y  
asp i rated eng i nes , the contro l  technol ogy i s  c urrentl y ava i l abl e 
to achi eve the new source performance standards wh i ch w i l l  be proposed 
both in Ca l i forn i a  and at the National  l evel . For su percharged 
eng i nes , however , i t  appears that cons i derabl e techn i cal  d i ffi cu l ti es 
stand i n  the way of cost effecti ve contro l measures . Th i s may imp ly  
a s h i ft toward the l ower effi c i ency ,  natura l l y  aspi rated eng i nes i f  
su i tab le  control approaches cannot be i denti fi ed for the h i g h  
performance eng i nes . Thi s i n  turn , wi l l  mean h i g her costs i n  tenns 
of cap i tal  co sts and energy uti l i zat ion . 

S ummari z i ng the above d i scu s s i on , BACT for l arge bore l C  eng i nes i s  
currently  l im i ted to f i ne tun i ng ,  changes i n  the a i r/fuel mi xture 
and man i fo l d a i r  cool i ng on turbocharged eng i nes . Each of these 
techn i ques resu l ts in h i g her operati ng costs and i ncreased spec i f i c  
fuel consumpti on .  Future techno l og i ca l  i nnovati ons  wi l l  probably be 
d i rected toward i mproved eng i ne des i g n  and poss i b ly fl ue gas  treatment 
us i ng cata lyt i c  converters . 

At present the Ca l i forn i a  A i r  Resource Soard has i denti fi ed the 
operat iona l  mod i f i cat i ons  descri bed above a s  reasonab ly  ava i l abl e 
control measures for statio nary i n ternal  combust i on eng i nes . I n  
the future , other approaches such a s  cata lyt i c  converters and  ammon i a  
i nj ection may become ava i l a bl e .  
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t .  C Al though the Env i ronmenta l I mpact Statement s tates that a l l hydrocarbon 
emi s s i ons from the project wi l l  be offset , these em i ss i on  reductions 
are not i dent i fied . The F i nal  Env i ronmenta l  Impact Statement s hou l d 
addres s th i s  i s sue . 

· 

R Em i s s i on reduction  offsets for hydrocarbons have been i dent i fied  
for the venti ng wh i ch occurs at the exi st i ng 35R gas proces s i ng 
p l a nt .  These emi s s i on offsets tota l 1 6 1 6  l bs per hour for tota l 
hydrocarbons and 637 l bs per hour for non-methane hydrocarbons . 
Based on the proj ected emi s s i ons from the proposed proj ect , 
there wi l l  be a net decrease on the order of 92 1 l bs per hour 
of tota l hydrocarbons and 478 l b s  per hour of non-methane 
hydroca rbons ( a l so refer to response to l etter 7 ,  part j ) .  

u .  C Emi s s i on s  due to ra i l  transportati on  assoc i ated wi th the proj ect have 
not been quant i fi ed .  For each pol l utant for wh i ch the proposed project 
i s  a major source under New Source Rev i ew or PSO , secondary emi s s i ons  
from the tra i n s  must  be cons i dered i n  the EPA ' s  rev i ew .  The  F i nal  
Envi ronmental  Impact Statement s houl d address th i s  i ss ue .  

R Ra i l road em i s s i ons were estimated based on the fol l owi ng  assumpti ons : 

( 1 } Average em i s s i on factors ( AP-42 ) 

Part i cul ates 25 1 bs/ 103 ga 1 .  
so2 57 1 bs/ 103 ga  1 . 

co 130 l bs/103 ga l . 

HC 94 1 bs/ 103 ga 1 . 
N02 370 1 bs/ 103 ga 1 . 

Al dehydes 5 . 5  l bs/ 103 gal . 

Orga n i c  Ac i d s  7 l bs/ 103 ga l . 

( 2 ) Spec i f i c  fuel consumpt i on of d i esel  l ocomoti ve - 50  gal . / hr 

( 3 )  Average  da i l y  l ocomoti ve usage wi th i n  Kern County - 12 hrs 

( 4 )  Tota l fuel consumpti o n  per day - 5 0  x 1 2  = 600 ga l . / day 
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( 5 )  Emi s s i on Est imates : 

Part i cul ates 0 . 6  1 bs/hr 

so2 1 . 4 l bs/hr 

co 3 . 2 5 l bs/hr 

HC 2 . 4  1 bs/ hr 

N02 9 . 3  1 bs/hr  

Al dehydes 0 . 1  1 bs/hr 

Organ i c  Ac i ds 0 . 2  1 bs/hr  

These emi s s i ons  wi l l  occur duri ng ra i l road operati ons and wi l l  
be d i stri buted throughout the county ( l i n e  source ) . As a resu l t ,  
the impact due to ra i l  trans port wi l l  be i ns i gn i fi cant at 
spec i fi c  receptor s i tes . 

Fug i ti ve part i cul ate emi s s i ons due to vehi cu l ar  travel on new d i rt 
roads associ ated wi th the project have not been quanti fi ed .  Mi t i gati on 
measures must be d i scussed i n  the F i na l  Envi ronmental Impact 
Statement . 

R Fug i t i ve parti cul ate matter emi ss i ons are characteri st i c of 
constructi on proj ects and may have a s i gn i fi cant impact on l ocal a i r  
qual i ty .  B u i l d i ng and road constructi on are the preva l ent construction  
categor ies  wi th the h i ghest emi s s i on potenti a l . 

Dust emi s s i on s  can vary substanti a l ly  from day to day depend i ng on 
the l evel of act i v i ty ,  the s pec i fi c  operati ons and the preva i l i ng 
weather cond i t i o�s . A l arge port ion  of the emi s s i ons resu l t from 
equ i pment traffic  over temporary roads at the con structi on s i te .  

The quanti ty of dust emi s s i ons from construction operat i ons are 
proport i onal  to the l and area bei ng worked and the l evel of act i v i ty .  
Al so , by anal ogy to the parameter dependence observed for other 
s im i l ar dust sources , i t  is probabl e that emi s s ions  from heavy 
constructi on operati ons are d i rectl y proporti onal  to the s i l t  
content of the soi l and i nversely proportiona l  to the square of 
the so i l  moi sture , as  represented by Thornthwa i te ' s  prec i p i tat ion  -
evaporation  i ndex . 

Based on fi e l d  measurements of suspended dust  emi s s i on s  from apart
ment and shoppi ng center constructi on proj ects , EPA has devel oped 
an approx imate emi s s i on factor for constructi on operat i ons of : 

1 . 2  ton s  per acre of constructi on per month of acti v i ty .  
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The l and req u i rements of the major  el ements of the proposed project 
are l i sted bel ow : 

( 1 )  New wel l s  @ 2 acres per wel l ( not  a l l acti ve at same 
t ime )  6 12  acres 

( 2 )  Gas proces s i ng p l a nts 40 acres 

( 3 ) Tank  setti ng s  ( new ) 4 acres 

( 4 )  Temporary roads to wel l s i tes 380 acres 

( 5 ) New ra i l road spur 200 acres 

( 6 )  Stag i ng areas for m i scel l aneous  constructi on 29 acres 

The uncontro l l ed emi s s i on rate from the above acti v i t i es i s  estimated 
bel ow .  

SOURCE 

New Wel l s  ( as s ume 1 0  percent under constructi on 
at any one t ime )  

Gas  proces s i ng p l ants 

Tank setti ngs 

Temporary roads 

New ra i l road spur 

Stag i ng areas 

Tota l fug i t i ve parti cul ate emi s s i on rate 

RATE 

200 l bs/ hr 

13 l bs/hr 

1 l b/hr  

126  l bs/ hr 

67 l bs/hr 

1 0  l bs/ hr 

417 l bs/hr 

These em i s s i ons wi l l  be d i stri buted over the areas i nvol ved i n  
cons truction . A s  i nd i cated i n  the F i na l  Envi ronmenta l Impact Statement 
( p .  I V - 18 )  m i t i gating  measures have been i nc l uded i n  contracts for 
construction  work wh i ch  wou l d reduce the fug i t i ve emi s s i on rate 
substanti a l ly .  

Hydrocarbon emi ss ions  from process wastewater wh i ch  h a s  come i nto 
contact wi th o i l  and i s  hel d i n  evaporati ve ponds s hou l d be i ncl uded 
i n  emi s s ions estimates and shou l d  be addressed i n  the F i na l  Envi ron
mental Impact Statement .  
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R F i ve  percol a ti on ponds at  Naval  Petrol eum Reserve- 1 have been 
i dent i fied whi c h  recei ve water conta i n i ng poss i bl e  o i l contam i na 
t i on . These  wastewaters evo l ve  from both Stevens and Shal l ow Zone 
producti on .  Al though future wastewater quanti t ies  are expected 

x .  c 

to i ncrea se ,  no new ponds are p l anned for  the proj ect . The tota l 
s urface area of the oonds i s  31 , 000 ft . Based on an emi s s i on 
factor of 0 . 1 l bs/ft2 day proposed by KVB , I nc . , the total 
hydroca rbon emi s s i ons from the ponds i s  estimated to be 31 00 
l bs/ day ( 131  l bs/hr ) . Thi s l evel of em i s si ons i s  proj ected to 
conti nue i nto the future . 

Al l new o i l  and gas  l oadi ng fac i l i ti es wi l l  be equ i pped wi th vapor 
recovery systems . Un l ess these systems have a hydrocarbon recovery 
eff ic i ency of 100 percent , the rema i n i ng hydrocarbon emi s s i ons from 
the l oad i ng racks shou l d be estimated i n  the F i na l  Env i ronmental Impact 
Statement . 

R There are three l i q u i d products that wi l l  be transported by truck  
( and eventua l l y  ra i l car ) : propane , butane and natural gaso l i ne 
cons i sti ng of pentane and h i g her hydrocarbons . Propane a·nd butane 
are pressuri zed due to their  l ow boi l i ng poi nts whi l e  the gasol i ne 
product wi l l  be stored and transported at atmospheri c pressure . 

For pres sure tanks , vapor l os ses can occur when excess i ve i nternal 
pressures resu l t in rel i ef val ve venti ng . T h i s  i s  not a norma l 
occurrence and i n  genera l the tanks  can be con s i dered c l osed systems . 
Fug i t i ve emi s s i ons  are a l so assoc iated wi th pressure tanks  and rel ated 
equ i pment but wi th proper system mai ntenance they are i ns i g n i fi cant . 
Correl at ions  do not exi st for estimati ng vapor l os ses from pres sure 
tanks or  from the transfer of pressur i zed l i q u i d  products such a s  
propane . and butane .  

The  vapor recovery system for the product storage and  l oadi ng areas 
has been descri bed i n  response to part s .  of l etter 6 .  Based o n  data 
suppl i ed by the equ i pment manufacturer , the effi c i ency of the vapor 
recovery system wi l l  be greater than 90  percent .  For propane , sma l l 
quanti t i es , l ess  than 0 . 6  l bs ,  escape when the l oad i ng arm i s  removed 
from the truck . Th i s i s  the port ion  that i s  trapped between the 
val ve on the end of the l oadi ng arm and the truck val ve . Based on an 
average of 93 truck  fi l l s  per day , the propane l oadi ng l osses  are 
estimated to be on  the order of 56 l bs/day ( 2 . 3  l bs/ hr ) . For butane ,  
cons i derab ly  l ess  mqter i a l i s  l ost  and emi $ s i ons  are est imated to be 
on the order of 0 . 1 l bs per fi l l i ng o perat i on or  0 . 27 l bs/ hr on  a 
da i ly bas i s .  

For gasol i ne ,  em i s s i on rates dur i ng l oad i ng and transport can be 
estimated u s i ng publ i s hed emi ss i on factors .  The da i l y  peak quant i ty 
of gasol i ne product from the Reserve p l ants i s  estimated at  260 , 000 
gal l ons . For an average truck capaci ty of 7 , 500 ga l l ons , approxima te ly  
35  truck  fi l l i ng operations  wi l l  be  conducted per  day . 
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Based on  AP-42 , the emi ss i ons from l oadi ng of  hydrocarbon l i qu i d  
can be estimated (wi thi n  3 0  percen t )  u s i ng the fol l owi ng express i on : 

L L = 12 . 46 S�M ;  

where LL = l oad i ng l os s , l b/ 1 03 gal l ons o f  l i qu i d  l oaded 

S = Saturati on factor 

T = Bu l k temperature of the l i q u i d  ( o r )  

P = True vapor pressure of the l i q u i d ; ps i a  

M = Mol ecu l ar we i ght of the vapors , l bs/ l b-mo l e 

Assumi ng  submerged l oad i ng wi th vapor bal ance serv i ce ,  the S factor 
wi l l  be approx imatel y equal  to 1 .  The vapor recovery system i s  
a ssumed to have a n  effi c i ency o f  90 percent . 

Va l ues  for the other parameters are : 

Re i d  vapor pres sure = 8 . 2  ( Same val ue as  Stevens Zone Crude ) 

Temperature = 70° F 

True vapor  pres sure = 4 . 8  ps i a  ( see f i g ure bel ow)  

Mo l ecu l ar wei ght = 50 ( as s umed ) 
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From the above , the uncontro l l ed em i s s i on factor can be ca l cu l a ted 
such  that 

L L = ( 1 2 . 46 ) ( 1 . 0 ) ( 4 . 8 ) ( 50 ) / ( 460 + 70 )  = 5 . 6  l bs/ 1 000 ga l . 

U s i ng the 90  percent co l l ect i on effi c i ency factor for the vapor 
recovery system · g i ves a contro l l ed emi ss i on factor o f :  

L L  = 5 . 6 ( 1  - 0 . 9 ) = 0 . 56 l bs/ 1000 ga l . c 

Based on the l oad i ng of 260 , 000 gal l ons of gaso l i ne per day , the 
emi s s i on  rate from the l oad i ng operati on i s  estimated 

Emi s s i on rate = 0 . 56 l bs x 260 , 000 gal . x day = 6 l bs/ hr 
1000 ga l . day 24 hr 

These emi s s i ons have been refl ected i n  the Envi ronmental Impact 
Statement .  

The trans i t  l os s  of hydrocarbon vapors i s  estimated by LT = 0 . 1  PW ; 

where LT = Trans i t l o ss , l b/week · l03 gal . 

P = True vapor pressure ,  ps i a  

W = Den s i ty of the condensed vapors l b/gal . 

For gasol i ne ,  the val ues of the above parameters were estimated a s  
fol l ows : 

P = 4 . 8  p s i a 

W = 5 . 2  l bs/ga l . 

Th i s resu l ts i n  the fo l l owi ng  estimate for trans i t  em i ss i on :  

L T =  ( 0 . 1 ) ( 4 . 8 ) ( 5 . 2 )  l bs/week · l 03 ga l . transported 

L T = 2 . 5  l bs/week · l 03 gal . 
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On a da i ly basi s ,  260 , 000 gal l ons  are transported . Thi s g i ves 
an  emi ss i on rate of 

Em i s s i on rate duri ng trans i t = 2 · 5 l bs x 260 , 000 gal l on s  
week - 1 03 ga l l ons 

= 4 l bs/hour 

These em i s s i ons wi l l  be rel eased as  the truc ks are in  trans i t  
and consequent l y ,  the a i r  qua l i ty impact i s  ant i c i pated to be 
sma 1 1 . 

Transportati on emi ss i ons g i ves an estimate of 200 truc ks per day , 
yet the em i s s i on sect i on ,  page 0- 1 5  uses the f ig ure 1 87 trucks per 
day . Th i s  d i screpancy s houl d be resol ved . 

R A rev i ew of projected truc k traffic i n d i cates the future vol ume 
wi l l  be a pproximately 1 50 truc ks per day . 

z .  c 

R 

aa . C 

R 

b b .  c 

R 

Second paragraph , "Append ix  N "  s houl d be changed to "Appendix 0 11 • 

The a ppropr iate secti on of the Envi ronmenta l  Impact Statement 
text has been mod i f i ed .  

Th i rd paragraph  j ust if ies the excl us i on of E l k H i l l s  Road from 
model i ng for annual  average concentrati ons  wi th the statement 
" s i nce the publ i c  coul d  not be exposed to concentrati ons over 
an  a nnual per i od a l ong the roadway" .  The NAAQS were estab l i s hed  
to  protect the publ i c  hea l th and wel fa re .  They perta i n  to amb ient 
a i r  regardl ess of the l ength of t ime the publ i c  may be exposed to 
harmful l evel s .  The Fi na l  Envi ronmental  Impact Statement shoul d 
address th i s d i s crepancy .  

The rev i sed  model i ng ana lys i s  presented i n  Append i x  O prov i des  
a deta i l ed ana l ys i s of proj ected a i r  qual i ty l evel s resu l ti ng 
from the proj ect and i nc l ud i ng sources off the Reserve . I t  i s  
recogn i zed that the NAAQS were establ i shed to protect human 
heal th  and we l fare and the proposed project wi l l  be constructed 
and operated i n  s uch a manner as  to comply wi th these  l im i ts .  
I n  t h i s  regard , reference to the s hort-term nature of potent ia l  
publ i c  exposure a l ong  the El k H i l l s  Road i n  the v ic i n i ty of  the 
gas process i ng p l a nt has been del eted . 

LAER ( l owest  Achi evabl e Emi s s i on Rate ) i s  the requ i rement for 
new or modified sources in non-atta i nment a reas . ( Secti on 1 73 ( 2 )  
CAA . ) 

The a ppropr i ate sect ion  of the Envi ronmenta l Impact Statement 
text has been modi fied .  
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cc . c For purposes of  the PSD , a new or  mod i f ied source i s  s u bj ect  to 
PSD if i t  i s  one of 28 s pec i fi ed source categori es wh i ch emi t  or 
have the potenti a l  to em i t  more than 1 00 tons/year or  any new or 
mod i f i ed source emi tt i ng more than 250 tons/year .  ( 43 FR 26403 
Secti on 52 . 2 1 ( b ) ( 1 )  ( i ) . )  

R The a ppropri ate sect i on of the Env i ronmental Impact Statement 
text has been mod i fied . 

dd . c The A i r  Qual i ty Sect ion needs to d i scuss  Kern County as  a non-atta i n 
ment area for TSP ,  CO , so2 and Ox . Kern County A i r  Pol l uti on  Contro l 
D i stri ct , the l ead agency for devel opment of the Non-Atta i nment P l an 
( NAP ) s hou l d be contacted to ensure the proposed act i on i s  cons i dered 
i n  the NAP devel opment . 

R Based on present c l ass i fi cat i ons , the fo l l ow i ng atta i nment status 
exi sts in  the San Joaqu i n Va l l ey A i r Ba s i n ,  Kern County reg i on : 

TSP - San Joaq u i n  Val l ey A i r  Bas i n. does not meet primary a i r  
q ua l i ty standards . 

Kern County does not meet prima ry a i r  qua l i ty s tandards . The 
i n i ti a l  des i g nation  made by EPA on ly  i nc l uded the Kern R i ver 
O i l F i e l d as  non-atta i nment for so2 . The State Cal i forn i a  
A i r Resou rces Board su bsequentl y c l a s s i f i ed the enti re county 
a s  non-atta i nment based on computer proj ect i ons  of future 
growth potenti a l . Recent analys i s  by the Ca l i forn i a  A i r 
Resources Board wi th better model s and data do not pred i ct 
non-atta i nment i n  these areas now or  i n  the future . I n  
add i t i on ,  a l l a i r  qual i ty mon i tors demonstrate atta i nment 
status : However , as  far as  i s  known , no act i ons  have been 
taken to re-c l as s i fy the Kern County area outs i de of  the 
Kern R i ver O i l F i el d as  atta i nment . 

Ozone- San J oaqu i n  Va l l ey A i r  Bas i n  does not meet primary a i r  q ua l i ty 
standards . 

CO - On ly  the San J oaq u i n Val l ey A i r Ba s i n  port ion  of Kern County 
has been c l a s s i fi ed as  non-atta i nment for CO . Th i s non
attai nment status i s  based on CO concentrati ons experi enced 
i n  Ba kersfi el d .  

N02 - Kern County ( San J oaq u i n  Val l ey A i r Bas i n  portio n )  has been 
c l as s i fi ed atta i nment . 
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I n  terms of non-atta i nment p l ann i ng and S I P  rev 1 s 1 ons , the Kern 
County Hea l th Department was contacted to i nqu i re whether or not 
the proposed proj ect at  E l k H i l l s  was i ncl uded i n  the p l ann i ng efforts . 
Accord i ng to Mr . Larry Land i s , the E l k H i l l s  project has been 
i nc l uded i n  the devel opment of non-atta i nment p l ans . I n  th i s  
regard , the fo l l owi ng cons iderati ons have been taken : 

TSP - Primary empha s i s  of the current p l ann i ng efforts focus on 
the.. contro l of fug i ti ve dust sources . The impact of the 
E l k H i l l s  project is anti c i pated to be smal l wi th the 
excepti on of nearby impacts due to constructi on acti vi ti es . 
As i denti fi ed i n  the F i na l  Env i ronmental Impact Statement , 
m i t i gati ng measures wi l l  be taken to m i n imi ze part i cul ate 
matter em i s s ions  from constructi on acti v i t i es .  

HC - The Kern County Hea l th Department reta i ned Grunwa l d ,  Crawford 
and Assoc i ates  to prov i de  a s s i stance i n  preparat ion  of poss i b l e  
control measures for hydrocarbon emi s s ions . Th i s  study 
i nc l uded cons i derati on of the E l k H i l l s  project . A county
wi de emi s s i on i nventory was prepared for the base year ( 1 97 5 )  
and emi ss ions  were proj ected for 1 982 , 1 987 and 1 990 . The 
emi s s i on rate from the E l k H i l l s  project was proj ected 
to i ncrease i n  proporti on to the producti on rate from the 
fac i l i ty .  Control measures i denti fi ed in the report 
i nc l uded scenar ios  for vapor control on exi s t i ng and new 
storage tanks ( 90 percent control ) .  Overa l l ,  the E l k H i l l s  
project i s  i nc l uded i n  the HC p l an devel opment documentat ion  
and  the  representat ive  from Grunwa l d ,  Crawford and  Assoc i ates 
suggested the estimates were con serva t i ve s i nce they d i d  not 
i nc l ude cons i derati on of the Kern County new source rev i ew 
requ i rements . 

so2 - The current p l ann i ng effort i s  ba sed on analys i s  to demonstrate 
that exi sti ng regu l ati ons  are suff i c i ent to prevent v i o l ati on 
of the NAAQS . 

CO - The carbon monoxide  probl em
' 
i s  traff i c  rel ated and i s  l im i ted 

to the Ba kersfi el d  metropol i tan area . Carbon monox i de em i ss i ons  
from the  E l k H i l l s  project are  not cons i dered to  be  a 
s i gn i fi cant factor i n  the non-atta i nment pl ann i ng effort , 
s i nce primary and secondary traffi c  project ions  due to the 
project are rel ati vely smal l 

Ozone- The contro l strategy for ozone has been d i rected toward 
react i ve hydrocarbons . The proposed proj ect has been i ncl uded 
i n  the devel opment of em i ss i on i nventor i es and control 
strateg i es ( refer to a bove d i scuss i on on hydrocarbons ) . 
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7 .  and 7 1 •  State of Cal i forni a ,  A i r Resou rces Board 

a .  C On page I - 18 ,  the Draft Envi ronmenta l Impact Statement sta tes that 
the new fi e l d  compressors are to have eng i nes wi th a tota l  capaci ty 
of from 8 , 000 to 10 , 000 horsepower and on  page I -20 , the Draft 
Envi ronmenta l  Impact Statement menti ons that a new compressor stat ion  
i s  to be  con structed at  Section  35R  for i nj ect ion of  the  returned 
dry ga s .  However , i n  the A i r Qual i ty Impacts Sect ion , the Draft 
Env i ronmental Impact Statement does not i ncl ude emi s s i ons from these 
sources . The a i r  i mpacts cou l d  be s i g n i f i cant i f  gas fi red 
rec i procati ng eng i nes were used . 

R A rev i sed emi s s i on i nventory has been i ncorporated i nto the text and 
i n  Append i x  0 .  

b .  c The Draft Envi ronmenta l Impact S tatement i nd i cates that petro l eum 
l i q u i ds produced from the gas proces s i ng pl ant wi l l  be stored i n  
storage tanks and wi l l  be l oaded for truck  and ra i l road car sh i pment .  
However , the Draft Envi ronmental  Impact Statement does not estimate 
a i r  emi s s i ons from the storage tanks , l oad i ng fac i l i t ies , and tra i ns . 
I n  cal cu l ati ng a i r  emi s s i ons from truck  traffi c ,  the Draft Envi ronmental 
Impact Statement shou l d cons i der the average d i s tance that trucks wi l l  
travel wi thi n Kern County rather than the average d i s tance from the 
gas pl ants to the nearest state h i ghways . 

R ( 1 )  Storage tanks  and l oadi ng fac i l i t i es - refer to response to 
l etter 6 ,  parts s .  and x .  

c .  c 

( 2 ) Ra i l  tran sport - refer to response to l etter 6 ,  part u .  

( 3 )  Truck traff i c - refer to response to l etter 18 , part h .  T he 
travel d i s tance for truck  traff i c  ha s been i ncreased to 193  m i l es 
refl ecti ng the average d i stance the l i q u i d  products are 
transported to market ei ther i n  or  through Kern County .  

O n  page I -37 , the Draft Env i ronmenta l  Impact Statement states that 
the fl are wi l l  be equ i pped wi th pi l ot l i ghts of conti nuous  burn i ng 
gas , but i n  the A i r  Qual i ty Impact Sect ion , the Draft Envi ronmen ta l 
Impact Statement does not i ncl ude emi s s i ons from p i l ot l i ghts and 
from fl ari ng gases . 

R Based on EPA ' s  Comp i l ati on of Emi s s ion  Factors (AP-42 ) ,  v i rtua l l y  
no parti cul ates , smoke or  hydrocarbons resu l t when us i ng el evated 
smokel ess fl ares and because the gas temperatures do not u sua l l y  
exceed 1200° F ,  s i g n i f i cant quanti ti es of  n i troge� ox i des are not 
formed . Consequentl y ,  emi s s ions from the gas p i l o t  l i g hts and gas 
fl ar ing  were determi ned to be neg l i g i bl e . I n  terms of hydrocarbon 
emi s s i ons , however , an eff i c i ency of  98 percent was assumed wh i c h  
resul ted i n  estimated emi s s i ons of 3 3  and 13  l bs/hr for THC and 
NMHC respect i vel y .  

X I -86 



d .  c On Page I -28 , i t  i s  stated that an add i t i onal  3 5  megawatts of 
el ectri ci ty wi l l  be provi ded by Paci fi c Gas and E l ectri c Company , 
yet the Draft Envi ronmental Impact Statement does not address 
a i r emi s s i ons from power generati on , wh i ch cou l d be s i gn i fi cant . 
Based on a power pl ant burn i ng 0 . 5 percent s u l fur  fuel o i l , 
SOX and NOx em i s s i ons are estimated to be 1 82 . 7 l bs/hr , and 
87 . 5  l bs/hr respect i vely . 

R The a i r  em i s s i ons  due to power requ i rements are addressed on 
Page I V- 1 8 of ihe Draft Envi ronmental Impact Statement ,  a l though 

e .  C 

not s pec i fi cal l y  quanti fi ed .  As noted , the power wou l d  be suppl i ed 
by the Pac i fi c  Gas and E l ectri c Company sys tem wh i ch i s  t i ed i nto the 
western U .  S .  d i stri bution gri d . As a resu l t ,  i t  i s  i mpos s i b l e  
( and unreal i st i c )  to i dent i fy a spec i fi c  l ocation  from wh i ch  the 
add i ti onal power wi l l  ori g i nate . Due to the d i str i buted nature 
of e l ectr ic  power generat ion , however , s i gn i fi cant i mpacts are not 
expected in any part i cu l ar a i r  bas i n . The potenti a l  em i s s i ons of 
1 82 . 7  and 87 . 5  l bs/hr for SOX and NOx respect i vel y ,  have been 

i ncorporated i n  the impact statement d i scu s s i on .  

The Draft Envi ronmenta l Impact Statement i nd i cates that duri ng the 
constructi on phase a l l emi s s i ons w i l l be temporary and are not 
expected to cause  s i g n i f i cant impacts off the Reserve , but prov i de  
no  data to  support th i s  statement . The F i nal  Envi ronmental Impact 
Statement shou l d  quan t i fy a i r  emi ss i ons  from the construct i on phase 
s i nce the proj ect wi l l  requ i re the use of d i esel powered equ i pment , 
wh i ch  i s  capabl e of  emi tti ng l arge quan t i t i es of  NO . x 

R For purposes of estima t i ng em i s s i ons from constructi on equ i pment , 
the fo l l owi ng i tems are assumed to be present and i n  use  at the 
proposed construct ion s i te :  2 motor graders , 4 wheel ed l oaders/ 
scra pers and 8 m i scel l aneous  i tems . 

Em i s s i on factors based on EPA publ i cat i on AP-42 for these equ i pment 
i tems are presented bel ow . 

E XHAUST N02 so2 PART ! CULA TE co HYDROCARBONS ALDEHYDES 
ITEM ( LBS/HR ) ( LBS/HR ) ( LBS/HR ) ( LBS/HR ) ( L BS/H R )  ( LBS/HR )  

Motor 
Grader 0 .  061 0 . 2 1 5  0 . 054 1 .  05 0 . 01 2  0 . 086 

Whee l ed 
Loader 0. 1 72 0 . 553 0 . 1 87 2 . 40 0 . 041  0 . 1 82 

Mi sc .  0 . 1 39 0 . 4 1 4  0 . 1 57 2 . 27 0 . 03 1  0 . 1 43 
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f .  c 

U s i ng the above emi ss i on factors , the maximum hourl y emi s s i on rate 
was estimated based on the as sumpt ion  that a l l equi pment i s  operati ng 
at the same t ime . 

MAX IMUM EMISS I ON 
POLLUTANT RATE ( 1 bs/hr )  

N02 29 . 9  

Exhaust HC ' s  2 . 1  

Al dehydes 0 . 4  

so2 2 . 1 

co 6 . 0  

Part i cul ates 1 .  9 

These emi ss i ons  are character i sti cal l y  d i stri buted over the constructi on  
areas and a s  a resu l t ,  the  i mpacts , even near the s i te are anti c i pated 
to be i ns i gn i fican t .  Furthennore , the equ i pmen t  wi l l  be i n  operati on 
on an  i ntenni ttent bas i s  whi ch wi l l  have the effect of reduc i ng any 
potenti a l  l ong tenn impacts . 

T he Draft Envi ronmenta l  Impact Statement s tates that 60 m i l l i on 
cubi c feet per day of gas  i s  expected to be produced at  C hevron ' s  
McKi ttri ck  gas  process i ng p l ant , whi ch currently proces ses 18 m i l l i on 
cub i c  feet per day of gas , but a i r  emi s s i ons  from add i t i onal  pumps and 
proces s heaters due to i ncreased throughput are not menti oned i n  the 
future a i r emi ss i ons  i nventory .  

R No new constructi on i s  p l anned for the C hevron McKi ttr i ck p l ant . T he 
ex i st i ng i ns ta l l at ion  was ori g i n a l l y  des i gned to proces s 60  m i l l i on 
cubi c feet of gas  per day . However , a s  the product i on from exi sti ng 
o i l recovery effort dwi ndl ed , the quanti ty of gas  processed by the p l ant 
has fal l en to 18 m i l l i on cu bi c feet per day . S i nce the p l ant i s  
s i zed to handl e  cons i derab ly  more than thi s q uant i ty ,  the devel opment 
of Naval Petro l eum Reserve- 1 at  MER i ncl uded the uti l i zati on of the 
exi sti ng capaci ty at  the C hevron McKi ttr i ok  p l ant rather than the 
constru ct i on of new add i ti ona l  gas hand·l i ng capac i ty on the Reserv e .  
N o  s i g n i fi cant i ncrease i n  emi ss i ons  from the McKi ttr i c k  p l ant  i s  
expected . 
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g .  c Append ix  H of the Draft Envi ronmental  Impact Statement whi ch d i scusses 
a i r  qual i ty data in  the San J oaqu i n  Val l ey A i r Bas i n  s hou l d i ncl ude 
1 976 and 1 977 data . 

R Ai r qua l i ty data for 1 976  and 1 977  have been i ncorpo rated i n  Append i x  H .  

h .  c The Draft Envi ronmental  Impact Statement shou l d l i st the d i ameter and 
average vapor space hei g ht of the fi xed roof storage tan ks and the 
vapor recovery control effi c i ency .  W i tho u t  such i nformati on , the 
breath i ng l osses from the tan ks , both wi th and wi thout vapor recovery , 
cannot be ver i fi ed .  I n  add i ti on ,  the Draft Env i ronmental  I mpact 
Statement i ncorrectly defi nes turnover factor as annual  throughput/tank  
capaci ty .  Accord i ng to  the E nv i ronmenta l  Protect ion Agency publ i cati on , 
AP-42 , the turnover factor i s  a functi on of the number of turnovers 
per year wh ich  i s  defi ned as annua l  throughput/tank  capa c i ty .  Ba sed 
on the data i n  the Draft Envi ronmental  Impact Statement ,  the turnover 
factor shou l d  be 0 . 5  rather than the reported 0 . 25 .  

R Refer to response to l etter 7 ,  part j .  

i .  c Fug i t i ve emi s s i ons from gas serv i ce contro l val ves were underestimated . 
Accord i ng to the recently publ i shed KVB study ti tl ed " Control of 
Hydrocarbon Em i s s i ons  from Stati onary Sou rces in the Ca l i forn i a  South 
Coast A i r Ba s i n , 11 a factor of 0 . 2 5  l bs/day/dev i ce s hou l d be used , 
repl ac i ng the Draft Envi ronmenta l  Impact Statement reported factor 
of 0 . 1 0 l bs/day/control /va l v e .  

R The em i s s i on factor i n  the ana lys i s  was changed to 0 . 2 5 l bs/val ve/day . 

j .  c 

The corrected emi s s i ons were refl ected i n  the estimates provi ded i n  the 
rev i sed Tabl es i n  Append i x  0 .  T hese changes are a l so refl ected in the 
tex t .  

I n  the Hydrocarbon Impacts Sect ion , page I V - 1 2 , the Draft Env i ronmental 
Impact Statement states that " the major  reducti on in ex i st i ng emi s s i ons 
wi l l  be the fl ar ing of gases currently vented at  the 3 5R gas  pl ant 
duri ng u pset cond i ti ons . Another maj or reduction  i n  ex i sti ng THC and 
NMHC emi s s i ons  wi l l  be the i nc l u s i o n  of a l l Sha l l ow Zone stock tan ks 
i nto the vapor recovery system . 11 T hese em i s s i ons  reduct ions  cannot 
be accepted as tradeoff cred i ts for the fo l l owi ng  two reasons : F i rs t ,  
venti ng o f  hydrocarbons  i nto the atmosphere i s  not a l l owed under 
permi t and shoul d be m i n im i zed to the l owest  l evel . Second � the l i qu i d  
stored i n  S hal l ow Zone stock tanks has a Re i d  vapor pres sure greater 
than 1 . 5  pounds per square i nch . Under Kern County APCD Rul e 41 1 ,  
these tanks are req u i red to be equ i pped wi th vapor l oss  contro l dev i ces 
and therefore no reducti o n  cred i ts s hou l d  be a l l owed . As a res u l t ,  
the project may resul t i n  a net i ncrease  of hydrocarbon emi s s i ons of 
greater than  2 50 pounds per day . Therefore , the  F i na l  Env i ronmental  
Impact Statement shou l d  perform an analys i s  on  ozone i mpacts . Emi ss i ons 
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from the 1 . 25 mi l l i o n  barrel s capac i ty E l k H i l l s  Tan k  Farm 
( addressed in  the transportat ion phase Env i ronmenta l I mpact 
Statement )  s hou l d a l so be i nc l uded in the model study .  The 
Draft Env i ronmenta l Impact Statement a l so states that the 
Department of Energy has i n i ti ated a study to i dent ify a l l 
poss i bl e  hydrocarbon emi s s i on offsets i n  the bas i n  both on  and 
off the Naval  Petrol eum Reserve-1 .  Res u l ts of thi s study shou l d  
be i ncl uded i n  the F i na l  Env i ronmenta l Impact Statemen t .  

7 ' .  The above corrunent was amended by the Ca l i forn i a  A i r  Resources Board 
i n  the i r  l etter of September 20 , 1 978 ( l etter 7 ' . ) ,  to read  as 
fol l ows : 

a .  C 1 1 I n  the Hydrocarbon Impacts Sect i on ,  page I V - 1 2 ,  the DE I S  states 
b .  that ' the major  reduct i o n  i n  exi st i ng em i s s i ons wi l l  be the 
c .  fl ari ng o f  gases current ly  vented a t  the 35R gas p l ant dur i ng  

upset cond i ti ons . 1 These em i s s i ons reduct ions  may be acceptab l e  
a s  trade-off cred i ts , however the reducti ons cou l d  not be used to 
determ ine whether an a i r  qua l i ty impact analys i s  (AQIA ) wou l d  
be req u i red under Kern County ' s New Source Rev i ew (NSR ) Rul e .  

1 1 The determ i nat i on as to whether an AQ IA is requi red for a 
mod i f i cat i on i s  dependent on whether there are � hours or  
days dur i ng whi ch the mod i fication  wi l l  i ncrease emi s s i ons 
beyond 25  l bs/hr or  250 l bs/day for any a i r  contam i nant for 
wh i ch there i s  a state or nati onal  amb i ent a i r  q ua l i ty standard 
( except carbon monoxi de ,  for wh i ch the l im i ts are 250 l bs/hr 
and 2 500 l bs/day ) . To enab l e  that determinat ion  to be made , 
the D E I S  s hou l d  i dent i fy the frequency and extent to i ntermi ttent 
so urces of em i s s i ons such as  venti ng . The DE I S  shou l d  a l so 
quanti fy the emfs s i ons res u l t i ng from f l ar i ng  operat ions , s i nce 
oxi des of n i trogen emi s s i ons from thi s source can be s i g n i f i cant .  
I f  i t  i s  determi ned that an  AQIA wi l l  be  requ i red , the tradeoffs 
assoc i ated wi th the fl ar ing operat i ons may be used to he l p  
demonstrate that there i s  no net adverse a i r  qua l i ty impact on 
an annual bas i s .  

11 Furthermore, we have concl uded that the use of vapor recovery 
sys tems on the Sha l l ow Zone stock tanks represents an acceptab l e 
trade-off measure under Kern County Ai r Pol l ut i on Control D i str i ct 
ru l es and reg u l a t i ons . 11 

R Con s i derab l e emi s s i ons  reducti ons a re ant i c i pated through the 
contro l of process surges at the exi st i ng 35R gas processi ng 
p l ant . Operati ng data for the peri od June 1 thrd\.Jgh September 15 , 
1 978 ( 1 07 days ) ,  have i nd i cated that approxi mately 70 . 6 x 1 06 
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k .  c 

cubic  feet of ga s were vented under process upset cond i ti ons  
or s uppl y  s urges wh i ch cou l d  not  be accommodated by the 
ex i st i ng gas p l ant . These gas fl ows are del i vered from 3 maj or 
ga s streams wh i ch have an average mol ecul ar  we i g ht of 22 . 6  l bs 
per l b  mo l e .  Based o n  the measured vol umetr i c  rel ea se , the 
mass  em i s s i ons  of tota l hydrocarbons i s  estimated to be 38 , 560 
l bs per day ( l , 625  l bs/hr ) . 

These emi s s i ons occur on a frequent bas i s .  The greatl y  i ncreased 
gas hand l i ng capa c i ty wh i ch wi l l  be prov i ded by constructi on of 
the two LTS p l ants wi l l  el im i nate the over l oad i ng on  the ex i st i ng 
35R gas  pl ant .  Thi s wi l l  resu l t  i n  a tota l hydrocarbon em i s s i on 
reduction  of approxi mately 1 , 625 l bs per hour . Assumi ng 85 
percent of the emi s s i ons are methane (mo l e  percen t ) , the 
non-methane emi ss i ons from vent i ng at  the ex i st i ng  35R gas 
p l ant  are estimated to be approximately 650 l bs per hour . 

Whi l e  i n stal l at ion  of vapor recovery systems on  the Shal l ow 
Zone tan ks i s  el i g i b l e  as an offset , suff i c i ent offsets can be 
obta i neq by prov i s i on of fl are stacks for the presently 
vented gases at  the ex i st i ng 35R gas p l ant . The new sources 
of hydrocarbon emi ss i ons and offsets are shown i n  Tabl e 4- 1 . 

The model i ng study addres s i ng NOx and N02 ( n i trogen d i ox ide )  

concentrations  has the fo l l owi ng defi c i enc ies : 

( i )  Meteoro l og i cal  data were taken from the Nat ional  C l imat i c  
Center for a Bakersfi el d stati on . The Draft Envi ronmenta l  
Impact Statemen t shou l d  prov i de j ust i fi cat ion to  demonstrate 
that the meteorol og i cal  data from th i s  spec i fi c  stat i on 
i n  Bakersfi e l d  wi l l  be representati ve of the Reserve . 

( i i ) I n  determ i n i ng the max imum ground l evel concentrati ons , a 
tota l of 1 2  meteoro l og i ca l  cond i ti ons out  of a pos s i bl e  
384 combi nations were exami ned . However , the Draft 
Envi ronmen ta l  Impact Statement does not address the cri teria  
for the sel ecti on . 

( i i i ) The Draft Envi ronmenta l Impact Statement shou l d  di scuss  the 
reason for the cho i ce of 60 percent convers ion  of  NO 
( n i tr ic  ox i d e )  to N02 wh i ch  may not be true wi th i n  the 
Reserve . 

( i v )  S i n ce the estimated max imum ground l evel concentration o f  N02 a l ong the E l k H i l l s  Road exceeds the S tate 1 hour N02 
standard , the D i stri ct new sou rce rev i ew ru l e  wi l l  l i kely requ i re 
the add i t i onal NOx emi s s i ons to be offset .  The final  
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Envi ronmenta l  Impact Report shou l d  di scuss  the nature , l ocati on  
and q uanti ty of emi s s i on offsets wh i ch wi l l  be  con s i dered . 

The practi ce of the ARB i n  asses s i ng a i r qua l i ty i mpacts i s  s im i l ar to 
the approach taken i n  the Draft Envi ronmenta l I mpact Statement i n  that 
we uti l i ze s imi l ar d i s pers i on model s in our  prel i mi nary ana lys i s , to 
see i f  appl i cabl e standards  are expected to be exceeded . I f  they are 
expected to be exceeded , we conduct a further analysi s ,  emp l oyi ng 
numeri cal  model i ng to more accurate ly  a ssess the impacts . I recommend 
thi s further ana lys i s be performed in thi s case and that the scope of  
the  analys i s  be expanded to  i nc l ude the  enti re Reserve . 

The fi nal  Envi ronmenta l I mpact Statement sho u l d address the federal 
amb i ent a i r  qual i ty standard for N02 on  an annual  bas i s .  

R ( 1 )  Meteoro l og i ca l  Data : The rev i sed ana l ys i s  presented i n  Append i x  0 
has ut i l i zed meteorol og ica l  data o bta i ned from the McKi ttri c k  area . 
I t  i s  anti c i pated that thi s data i s  representati ve of the Naval  
Petrol eum Reserve- 1 area . 

( 2 )  Cri teri a for sel ect ion  of Worst Case  Meteoro l og i ca l  Cond i ti ons : 
Worst Case meteorol og i ca l  cond i t i ons  have been i dent i f i ed 
i n  Append i x  0 and were u sed as  i nput  to the Texas E p i sod i c  
Model to pred i ct maximum 1 hour amb i ent concentrations . The 
cri teri a for sel ection  was based on  prev i ou s  experi ence 
u s i ng the model and knowl edge of l ocal meteorol ogy . 

( 3 )  Sel ecti on o f  NO-N02 convers ion  rate : The ana l ys i s was mod i fi ed 
to cons i der 100  percent convers i on . Refer to response to l etter 6 ,  
part p .  for further d i scuss ion  of th i s  i ssue . 

8 .  Cal i forn i a ,  Department  o f  Conservati on , D i v i s i on o f  O i l  and Gas 

a .  C The report does not di scuss  the very important benefi ts that cou l d  
be deri ved from the combust ion and i nert gas  generation . For 
i nstance , the combustion  of 45 MMCF/D of 1 , 000  BTU/CF  gas  i n  a gas  
turbi ne power p l ant cou l d  generate near ly  2 00 megawatts of el ectr i c  
power . Part of  thi s power cou l d  b e  used to dri ve the compressors 
for i njecti ng the i nert gas  and for operat ing other machi nes ,  such 
as  wel l pump i ng u n i ts .  The waste heat . i n the turbi ne exhaust ( i nert 
gas ) cou l d  be recovered in a steam generator and u sed to power other 
mach i nes , such as  steam turbi nes , pumps , or o i l  and gas treating  
and  proce s s i ng . If  the pres sure and  temperature of  the  steam were 
adequate and the p l ant properly l ocated , the steam cou l d  be i nj ected 
for therma l recovery i n  the shal l ow Tu l are tar sand s . 
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9 .  

I nert gas  pressure ma i ntenance combi ned wi th e l ectr i c- power generation  
and waste heat recovery is  an attracti ve and eff i c i ent scheme wi th 
many potent i a l  benefi ts . Th i s scenari o shou l d be seri ous ly  eva l uated 
for i ntegrat ion i n to the E l k H i l l s  operat i ons . 

An economi c analys i s  has been performed coveri ng the u se  of the 
produced natural gas i n  methods other than i nject ion  for reservo i r  
pressure ma i ntenance . Th i s ana lys i s  i nd i c ates that the current method 
of operati on at Nava l Petro l eum Reserve-1  wi l l  y i el d the max imum 
hydrocarbon recovery from the f ie l d .  The Department of Energy bel i eves 
that a l ternate u ses for E l k H i l l s  natura l  gas wi l l  be cons i dered when 
the reservo i r  pressures have stabi l i zed and/or there i s  excess  gas 
from the pressure ma i n tenance program . A water fl ood program for 
pressure mai ntenance has begun . To the extent that thi s program i s  
successfu l excess  gas  may become avai l abl e ,  but such  success wi l l  
most l i kely not become apparent for two years . 

Cal i forn i a ,  Department of F i s h  and Game 

a .  C We request that the ex i st i ng wi l d l i fe management p l an for the Reserve 
be rev i sed to i nc l ude s pec i f i c  measures to protect and enhance rare 

R 

1 0 .  

and endangered spec i es res i dent o n  the E l k H i l l s  Nava l Petrol eum 
Reserve . There shou l d a l so be a react i vation of the annual  meeti ng s  to 
coord i nate wi l d l i fe management on  the area . 

P l ease see the response to l etter 4 ,  part a .  The government has 
conducted i nforma l meeti ng s  wi th the Ca l i forn i a  Department of F i s h  
and Game about wi l d l i fe o n  the Reserve . I f  the Department of F i sh 
and Game wou l d  l i ke to estab l i s h formal annual  meeti ngs  wi th the 
governmen t ,  th i s  can be arranged by contact i ng the Reserve . 

Cal i forn i a , Department of Parks and Recreat ion  

a .  C The Ca l i forn i a  Off ice of H i stor i c Preservat ion wou l d apprec i ate the 
opportuni ty of consu l t i ng wi th the Department of Energy concern i ng the 
el i g i b i l i ty of archeo l og i cal  s i tes Ker - 659 , - 660 , - 661 , and - 662 
for i nc l u s i o n  on  the National  Reg i ster of H i stor i c  P l aces and the 
adequacy of the i dent i f i cat ion survey . Th i s opportun i ty shou l d  be 
afforded- the State H i sto r i c  Preservat ion  Offi cer under the Nati onal 
H i stori c  Preservati on Act of 1 966 , Execut i ve Order 1 1593 and the 
Adv i sory Counc i l s  Procedures ( 36 C FR , Part 800) . 

R The four s i tes are l o ca ted near the stream bed of the Buena V i sta 
Creek to the west of the proposed petro l eum products  p i pel i ne .  The 
nearest s i te i s  1 , 750  feet from the p i pel i ne a l i gnment . The s i tes 
are very obscure . Consu l tations  wi th the State H i stor ica l  Preservation 
Off ice have been i n i ti ated . 
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1 1 .  Ca l i forn i a , Energy Resources Conservati on and Devel opment Comm i s s i o n  

a .  C I t  i s  the recommendat i on of the Ca l i forn i a  E nergy Commi s s i on that the 
b .  Department of Energy do the fol l owi ng : 
c .  
d .  1 .  Thorough ly  re-exam i ne the a l ternati ves o f  i n jecting  produced 

natura l gas versus  tota l water fl ood ing  to ma i nta i n  pressure 
for crude o i l product i on .  

2 .  Determ 1 ne o r  esti mate to what market  p l ace the NPR- 1 crude 
o i l producti on wou l d  go.  

3 .  Expand the d i scuss i on on  a l ternat i ves and a l so  add an 
a l terna t i ve to produce ava i l ab l e  natura l  gas fi rst . 

4 .  Inc l ude a d i sc us s i on on  the i mpact o f  not mak i ng 360 mmcfd of 
natura l gas ava i l ab l e  for sa l e dur i n g  the cri t i ca l  m i d- 1 980 1 s .  

R 1 .  An economi c  analys i s  has been performed coveri n g  the s ubj ect 
of the sa l e of produced natural gas as  an a l terna t i ve of 
i n j ecti ng  i t  to ma inta i n  reservo ir  pres sure .  The resu l ts of 
thi s ana lys i s  i nd i cate that the current method of operat ion  
at  Nava l Petrol eum Reserve-1 wi l l  yi e l d  the maximum hydro
carbon recovery from the fi e l d .  A water fl ood program has 
been i n i ti ated . If s uccessfu l , i t  wi l l  a l l ow for the sal e 
of gas by 1 981 . 

2 .  The Department of Energy be l i eves that mar keti ng  of the Naval 
Petrol eum Reserve-1  natura l  gas wi l l  be cons i dered when the 
reservoi r pressures have stabi l i zed and/or there i s  excess  
gas  ava i l abl e from the pressure ma i n tenance p rogram . As 
noted i n  the prev i ous response , gas may be ava i l ab l e for 
sa l e  a s  ear ly  a s  1 981 . 

3 .  The Department of Energy has i n i ti a ted a program of water fl ood i ng  
for reservo i r pressure ma i n tenance . To  the extent that thi s 
program i s  s uccessfu l , excess natural gas  may be marketed , but  
the success wi l l  most l i ke l y  not  become apparent for  two years . 

4 .  D i scuss i ons of crude o i l mar ket i ng have been rev i se d ,  a s  seen 
in Append ix  P .  

1 2 .  Cal i fonni a ,  Sol i d  Waste Management Board 

a .  C D i scuss i on on page I -28 ( top ) i nd i cates that potent i a l l y  hazardous 
waste i s  be i ng spread a l ong the Reserve 1 s  roadbanks as a so i l  
amendment .  We bel i eve thi s  i s  not an env i ronmenta l l y  accep tab l e  
method of was te d i s posa l . Al l wastes generated �s  a res u l t  of 
wel l dri l l i ng and devel opment acti v i t ies  s hou l d  be d i sposed of 
at the on- si te C l ass  1 1 - 1  fac i l i ti es or  hau l ed away to an 
acceptab l e d i spo sa l  s i te .  
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R P l ea se see response to l etter 6 ,  part e .  

1 3 .  Ca l i forn ia , State Lands Comm i s s ion  

a .  C The project descr i ption  i s  so qua l i tati ve , i t  fa i l s  to prov ide 
adequate i nformation  about the project .  S pec i f i c  i n stances of thi s 
are found throug hout the project descri pti on . For examp l e :  

Page 1 -8 ,  paragraph 1 ,  " some add i t i onal compressors " 

Page 1 - 2 5 ,  paragraph 2 ,  " some l i qu i d  storage capac i ty "  

Page 1 -27 , paragraph 1 , "Add i ti onal ponds "  

These and other s im i l ar i nferences s hou l d  b e  quant i fied , a s  they 
presently prov ide the rev i ewer wi th l i ttl e usefu l  i nformati on . 

R Quant i fi cat ion has been made , as  i nd i cated i n  Appendix 0 .  I n  addi tion , 
pl ease see response to l etter 6 ,  part w .  

b .  c On Page 1 -24 ,  i t  states that the storage and l oad i ng fac i l i ti es at  
35R  pl ant are adequate on ly  for ex i sti ng producti on . To what extent 
wi l l  new faci l i t i es be req u i red ? Further , how many wi l l  be needed 
and what wi l l  the i r  capac i ties  be? 

R The text has been mod i fi ed to i nd i cate the new fac i l i t i es and 
capac i ti es requ i red . 

c .  c Page 1 -41 . What does the d i scus s i on  about nav i gabl e waters have to 
do wi th the project at  E l k H i l l s ? 

R The Federal Water Po l l ut ion Control Act of 1 972  ( Sect ion  502 ( 7 ) ) 
broadened the defi n i ti on of " navi gabl e waters " to i nc l ude a l l waters 
of the U n i ted States and brought a l l waterways under the j ur i sd ict ion 
of the federa l government wi th respect to po l l uti on control . 

d .  c Page 1 -43 , l ast paragrap h .  Defi ne " earthquake country " . 

R Text has been changed to refl ect defi n i ti o n .  

e .  C Page 1 1 -24 , fourth paragraph . The statement regard i ng impact on 
vegetation  confl i cts wi th a s imi l ar statement in the proj ect 
descri pti on . Th i s paragraph i ndi cates that vegetation  has not 
returned to normal and that ero s i on i s  a ser i ou s  probl em in some 
areas where construction acti v i ty has occurred . Th i s confl i cts 
wi th the statement i n  the project descr i pt i on wh i ch states that no 
mi t i gati on of earth mov ing  i s  necessary s i nce vegetati on rei nstates 
i tsel f adequate l y .  Thi s confl i ct  s hou l d  be rect if ied in the f ina l  
Envi ronmenta l  I mpact Statement .  
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R The proj ect descr i pti on stated that natural revegetat i on was found 
to be the best method for s i te restorati on . However , th i s  took 
p l ace fol l owi ng regrad i ng of d i sturbed areas and appl i cati on of  
eros ion  control techn i ques . The  d i scu s s i on on constructi on and 
restorati on under the proj ect descr i pti on has been expanded to 
descri be these rout i ne practi ces . 

f .  c Pag e I I -2 5 ,  W i l d l i fe .  The open i ng statement states that the work done 
was ma i n l y  l i terature survey .  Yet ,  i n  other paragraphs i t  refers to 
f ie l d surveys . Were there fi el d surveys ? 

R The wi l d l i fe surveys took pl ace at the same t ime a s  the vegetat i on 
surveys , l ate November 1 976  and January 1 978 . The text on page I I -2 5  
to I I -28 refl ects the outcome o f  these surveys and l i terature rev i ews . 
The government i s  pl ann i ng to undertake an  extens i ve wi l d l i fe survey 
i n  Spri ng of 1979  to a scerta i n  pos s i bl e  impacts to endangered spec i es 
i n  the Reserve . 

g . c Page I I - 3 1 , paragraph 2 .  As a po i nt of c l ar if i cati on ,  the Ch i na 
Lake Naval Weapons Center i s  l ocated i n  desert , not i n  mounta i ns .  

R Text has been c l ar i fi ed .  

h .  c Page IV-2 1 ,  paragraph 3 .  T here i s  reference i n  thi s paragraph to 
a 1 1 proposed water del i very1 1 • T h i s needs to be e l aborated on . 
I f  the i ncreased water del i very and appurtenant faci l i t i es are a 
port ion  of or necessary to the proj ect , the i mpacts need to be 
d i scu ssed . 

R Cons truct i on and operati on impacts are d i scu ssed i n  the text 
( pages I V -20 to I V-23 ) and i n  Append i x  J .  

L C Page IV-3 0 ,  paragraph 2 .  A m i t i gati on measure referred to herewi th i n  
i s  the ana l ys i s  requ i red by CEQA . Act i v i t i es who l l y  w i th i n  federal 
l and do not requ i re CEQA analyses . 

R T he d i scus s i on rel ates to secondary i ndustr i a l  devel opment tak i ng 

j ,  c 

p l ace outs i de  federa l l ands as  a resu l t of the i ncreased o i l  producti on 
at E l k H i l l s . Such  devel opment wou l d  be subj ect to l oca l l and use  
contro l s and the prov i s i ons of CEQA .  

Page I V- 50 , paragraph 3 .  I t  i s  stated here that Paci f ic  Ga s and 
E l ectr i c  may not be ab l e to supp ly  add i ti onal  power to the proj ect . 
Assum i ng that Pac i fi c  Gas and E l ectri c  cannot prov i de the el ectri ca l  
capac i ty req u i red by thi s proj ec t ,  what i mpact wou l d occur? 

R The wel l pump motors wou l d  cont i nue to operate on natural gas  i nstead 
of swi tchi ng over to el ectr i c  powered motors . 
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k .  c The impact d i scu s s i on fa i l s  to address the potenti a l  impacts u pon  
o i l  producti on in  the  State and  Al a s ka if  thi s project  is  approved . 
At the very l east , the concl u s i on s  from Append i x  P and reference to 
Append i x  P s hou l d be i ncl uded . 

R Such  d i scuss i ons are i ncl uded on  page IV- 1  of the text . 

1 .  c Page V- 13 , paragraph 2 under Comparati ve Effects . A statement i s  
made that ,'.' hydrocarbon emi ss i ons wou l d be from 2 to 5 1 /2  t imes a s  
great as  t he  comparabl e NPR- 1 cas e . 11 P l ease  exp l a i n  th i s  statement , 
especi a l l y  how were these numbers determ i ned .  Add i ti onal l y ,  i t  can 
proba bly be assumed tha t  i f  pr i ce were a l l owed to use demand wou l d  
d imi n i s h ,  pos s i b ly  remov i ng the need of E l k H i l l s  product i on at the 
MER . Th i s a spect shou l d be addres sed . 

R Hydrocarbon emi s s i on data were drawn from the report referenced on 
pag e  V- 1 1 : 1 1 Draft E nv i ronmental I mpact Statement for the Cumu l ati ve  
Producti on/Consumpti on of the Crude O i l Price  I ncenti ve Rul ema ki ngs , 
Federal E nergy Adm i n i s tration DES77-7 , August  1 977 . 1 1 Producti on 
of Naval Petro l eum Reserve- I at MER i s  presently mandated by Congres s .  

m .  C Al ternat i ves : The a l ternat i ve secti on fa i l s  to recog n i ze other 
energy sources as a l ternat i ves to production  at the MER at E l k 
H i l l s . Add i t i ona l l y ,  conservati on seems to be a very v i abl e 
a l ternat i ve .  These overs i g hts shou l d be rect i fi ed i n  the f ina l  
Envi ronmenta l Impact Statement . 

R Th i s  d i scus s i on has been added i n  Secti on V .  I .  New Technol ogy 
Al ternat i ve .  

n .  C Page V I - 1 .  The d i scus s i on of any probabl e  adverse envi ronmental 
effects wh i ch cannot be avoi ded s houl d proposal  be impl emented , 
i s  i ncompl ete . The d i scu ss i on fa i l s  to ana l yze the i mpact on 
Cal i forn i a  and other o i l producti on . 

R 

14 .  

a .  C 

Th i s top i c  i s  addressed i n  Append ix P .  

Cal i forni a ,  Water Resources Contro l Board , D i v i s i on of P l ann i ng 
and Research 

The fi nal  E nv i ronmenta l Impact Statement shou l d descri be the surface 
and groundwater resources of the Reserve and the s urround i ng area i n  
greater deta i l . These resources s hou l d be p l otted on a map or 
maps of appropri a te sca l e  to prov i de a bas i s  for impact eva l uati on . 
The pl ots s hou l d s how the l ocation of any streams ( i nc l ud i ng ephemeral 
streams ) ,  surface and groundwater resources , and a l l  water wel l s  on 
the Reserve and i n  the nearby area . 
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R The Reserve and the adjacent area do not have any conti nuou s ly  
fl owi ng streams . Each rav i ne and canyon on a nd  off the Reserve 
can be represented as  an ephemeral stream . These ephemera l 
streams are numerou s and , to some extent i n  thi s area , change 
fl ow path i rregu l arl y .  Mapp i ng of a l l such pos s i bl e  streams i s  
impractica l  and wou l d  serve no useful purpose . Current ly  the 
Reserve does not have any water wel l s  on the Reserve . Al l water 
i s  brought i nto the Reserve by p i pel i ne .  However , the government 

b .  c 

i s  pl ann i ng to dr i l l  two or  more wel l s  i n  the 9G reg i on  for i njecti on 
i n  the 2G and 3G reg i ons . The source water for these wel l s  i s  sa l i ne .  

The draft Envi ronmenta l  Impact Statement i n  i ts di scu s s i on of water 
resources ( pp .  I I -22  and I I -23 ; Append ix  J )  i nd icates that the surface 
and groundwaters are of poor qual i ty ,  and states that the cause of 
the degradation i s  not comp l etel y known . I t  i s  probabl e that  the 
waste d i s posa l  practi ces in the area by the petrol eum i ndustry 
cou l d  have adverse ly  affected water qua l i ty .  The petro l eum wastes 
from settl i ng ponds , sp i l l s ,  and from dri l l i ng muds that have been 
d i s po sed of a l ong roadways i n  the Reserve a l l have potentia l  for 
adverse ly  affecti ng water qual i ty i n  the Reserve . H i g h  qua l i ty 
grou ndwater occurs immed iately north and east of the Reserve , 
and may extend i nto the Reserve near  Tupman . I n  fact , wel l s  
supplyi ng the West Kern County Water D i str ict  are l ocated 
approx imate ly  1 . 5  mi l es northeast of the Reserve . 

R P l ea se see response to l etter 6 ,  part d .  

c .  c The fi nal  Envi ronmental  Impact Statement s hou l d i ncl ude a map 
showi ng the d i stri but i on of the major  soi l types throug hout the 
Reserve to perm i t  a better assessment of impacts due to ero s i on 
and sp i l l s .  Such a map wou l d  a l so compl ement and cl ar i fy the soi l s  
d i scussi on i n  the draft Envi ronmental Impact Statement ( p p . I I -9 
throug h I I - 12 ) .  

R The Reserve i s  composed of  on ly  two major so i l  types , the Panache 
Series  and the Kettl eman Seri es .  Unfortunate l y ,  a map showi ng the 
d i str i buti on of these so i l  types on the Reserve i s  unava i l ab l e . 

d .  c The draft Envi ronmenta l Impact Statement ( pp .  I I -2 2  and I I -23 ) 
descri bes the qual i ty of the groundwaters underlyi ng Naval Petro l eum 
Reserve-1 to be of poor qual i ty and bei ng h i gh ly  m i nera l i zed wi th 
tota l d i s so l ved so l i d s  ( TDS ) concentrations  averag i ng 5 , 000 mg/ l . 
I t  i s  a l so stated that waters of th i s  qual i ty are genera l ly  cons i dered 
unusabl e .  The Un i ted States Envi ronmenta l Protection  Agency ( E PA ) , 
i n  i ts March 2 1 , 1978 draft Regu l at ions  for the Underground 
I nj ection  Contro l Program , cons i ders aqu i fers conta i n i ng l es s  than 
1 0 , 000 mg/ l TDS in geographi c areas where no underground i njection  
has  occurred as  des i gnated underground sources of water to  be 
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protected . As such , the proposed regu l ati ons wou l d  req u i re states to 
protect the source to the max imum extent feas i b l e  from actua l or  
potentia l  contam i nation  caused by underground i nj ection  practi ces . 
On thi s bas i s ,  the potent ia l  usefu l ness of the shal l ow groundwater 
must be reconsi dered . 

R The EPA draft , " Regu l at ions  for the Underground I nj ect ion Control 
Program , 1 1 sets the u pper l im i ts of dri n k i ng water at  the unusua l l y  
h i g h  f ig ure o f  1 0 , 000 mg/l i ter TDS . A t  the present time th i s  i s  

e .  C 

a proposal .  on ly  and has not yet been adopted . I n  the event of 
adopt ion , the state agenc i es wi l l  rev i ew i n d i v i dual  cases and may 
al l ow i nj ecti on of wastewater i nto aqu i fers conta i n i ng waters of 
l es s  than 1 0 , 000 mg/l i ter TDS . There are no defi n i te p l ans for 
such i nj ection at E l k H i l l s .  I n  the event such operati ons become 
des i rabl e ,  they wi l l  be governed by the a ppropr iate state agency . 

The d i scuss i on of  groundwater resources i n  the draft Env i ronmental 
I mpact Statement { pp .  I I -22  and I I - 2 3 )  shou l d  be expanded in the 
fi nal Envi ronmenta l  Impact Statement to i nc l ude the pos s i bi l i ty 
of hydrau l i c  con t i n u i ty between the Reserve and the San Joaq u i n  
Val l ey .  I f  the ba s i n  adj acent t o  the Reserve i s  hydrau l i ca l l y  
conti nuous wi th the Reserve , el imi nati on of  Reserve bri nes and wastes 
shou l d  resu l t in an improvement in bas i n  water qual i ty once the bas i n  
i s  fl u s hed out .  I f  thi s i s  the cas e ,  the water qual i ty of the bas i n  
s hou l d be protected from the i nfi l trati on o f  Reserve wastes . 

R P l ease refer to response to l etter 6 ,  part d . 

f .  c The f i na l  Envi ronmental  Impact Statement shou l d descri be the impact 
on  the ex i s t i ng freshwater supply of the consumpt i ve use of 
260 , 000 g pd of water dur ing  the con structi on of the NPR-1 faci l i ti es . 
The draft Envi ronmenta l  Impact Statement { p .  I V-20 )  states that no 
s i gn i fi cant impacts shoul d occur due to the fres hwater supp ly  from 
the West Kern County Water D i stri c t .  However , the wi thdrawa l 
of water wi thout  i ts return to the usabl e water cyc l e  wi l l  aggrevate 
the exi sti ng groundwater overdraft i n  an a l ready water defi c i ent 
ba s i n .  

R The 260 , 000 gal/day of fres h water u sed for cons truct ion  i s  equ i val ent 
to 0 . 8  acre feet per day. If th i s  f igure i s  used i n  the F i nal 
Env i ronmen ta l  Impact Statement ,  i t  puts the fresh water consumpti on 
i nto better perspect i ve .  

g .  c The draft Envi ronmenta l Impact Statement does not di scuss  the effects 
of groundwater wi thdrawa l  for wel l o perat ion and ma i ntenance on  
l and subsi dence . The draft Envi ronmen tal  I mpact Statement does 
descr i be the subs i dence aspects of  petro l eum extracti on  i n  deta i l 
{ pp .  I V- 2  through  I V- 1 1 ) ,  and s hou l d di scu s s  the potenti a l  for l and 
subsi dence due to other causes in a s im i l ar manner . 
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R The sect ion  that exam i nes subs i dence ( pp .  I V-2  through I V - 1 1 )  

h .  c 

for petrol eum extracti on  a l so covers the extracti on  of a l l l i q u i d s  
and gases from the o i l bear ing strata . W i th respect t o  sa l i ne 
groundwater wi thdrawa l ( 9G secti on ) and i nj ecti on  ( 2G and 3G 
sect ions ) ,  there i s  a potent ia l  for subs i dence i f  exce s s i ve w i thdrawal 
of groundwater occurs i n  the shal l ow water zone whi ch  i s  composed 
mostl y of a l l uv i a l  sediment . The most probabl e l ocati on of th i s  
subsi dence i s  a t  the fl anks  of the s hal l ow water zone . The magn i tude 
of the s ubs i dence in these areas i s  l argel y unknown because of the 
many unpercei ved factors about the phys i ca l  properti es of the so i l  
and about  the reg i onal  structure o f  the formati on . However , the 
subsi dence resu l t i ng from groundwater w ithdrawa l  i s  fel t to be 
smal l .  Recogn i z i ng the potentia l  for subsi dence , the government 
has made an agreement wi th  the Cal i forn i a  Department of  Water 
Resources to moni tor subs i dence in the area . Al thoug h  the ma i n  
i ntent i s  to mon i tor  the subsi dence cau sed by petrol eum wi thdrawal , 
the moni tori ng program wi l l  detect subsi dence resu l t i ng from 
groundwater . 

The draft Envi ronmenta l  Impact Statement ( pp .  I V-2 1 , D-8 and D-9 , and 
J-3 and J - 4 )  i nd i cates that the con structi on and the operation  of the 
Naval Petrol eum Reserve- 1 fac i l i t i es wi l l  not have an adverse impact 
on  the water qua l i ty of groundwaters underl y i ng the Reserve because 
of the i r  poor qual i ty .  As stated prev i ous ly , these waters can be 
c l a ss i fi ed as potent ia l  sources for dri n ki ng waters accord i ng to 
EPA . Thu s , any impacts on the qual i ty of these waters s hou l d be 
reassessed . If  the potent ia l  impacts can be consi dered adverse , 
ei ther a l ternati ve des i gn or operat ion  procedures , or su i tabl e 
m i t i ga t i on measures s hou l d be cons i dered . 

R P l ease see responses to l etter 6 ,  part d .  and l etter 14 , part d .  

i .  c Oi l , gas  l i q u i d  and wastewater sp i l l s  represent a major threat 
to l and and water uses  throughout the Reserve . The fi nal  Envi ronmenta l 
Impact Statement s hou l d ensure that al l areas  of the Reserve are 
protected from these spi l l s .  The d i scus s i on of ri s k  assessment i n  
the draft Envi ronmenta l  Impact Sta tement ( pp .  I -40 through  I -49 ) 
i nd i cates that conti ngency catch bas i n s  ( CCBs ) are strateg i cal l y  
l ocated throughout  the Reserve to conta i n  o i l  sp i l l s  from a l l 
source s .  The fi nal E nvi ronmen tal  Impact Statement s hou l d i nc l ude a 
map s how i ng the l ocati ons of these catch ba s i n s  and the i r  rel at ion 
to areas of transfer , process i ng and storage of  o i l  and gas . I n  
add i ti on ,  t he  f i na l  Envi ronmenta l Impact S tatement s hou l d  cons i der the 
necess i ty of preventi ng perco l ati on of any retai ned sp i l l s  
throug h u nderlyi ng so i l s  to potent i a l l y  u sabl e groundwater . 
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R There are 51 pennanent CCBs scattered at  strateg i c  l ocati ons over 
26 , 000 acres of the Reserve . Di sp l ayi ng the a pprox imate l ocat ion of 
these CCBs on  a map in the F i na l  E nv i ronmenta l I mpact Statement i s  
seen o f  l i ttl e va l ue because topographi c features cou l d not be 
i ncl uded . Large-sca l e  topograph ic  maps s howi ng the exact l ocations  
of a l l CCBs are  ava i l abl e for i nspecti on at  the  O I CC in  San Bruno , 
Cal i fornia . A note on the number of CCBs has been i ncorporated i n  
the tex t .  Sp i l l s  of o i l y  mater ia l s wi th i n  the Reserve are promptl y 
cl eaned u �  fo l l owi ng procedures outl i ned i n  the Spi l l  Prevention 
Contro l and Conta i nment pl an  presentl y i n  effect . The l i kel i hood 

j .  c 

of any but trace q uanti ti es of oi l  entering  groundwaters i s  s l i g ht 
when such procedures are fol l owed . ( See a l so page I -4 1  of the 
fi nal  Envi ronmental  Impact Statement . )  Acc i dental spi l l s  of sal i ne 
wastewater cou l d ,  because of the rap i d  percol ati on of  water i nto the 
sandy so i l  of the Reserve , po ss i b ly reach fresh water aqu i fers at 
the s i te .  However , these fresh  water aqui fers a r e  l im i ted to the 
fi rst few hundred feet of strata and are h i g h l y  m i neral i zed 
( page I I - 22  of the fi na l  Envi ronmenta l  Impact Statement ) ,  hence 
are unl i ke ly  to be further degraded by su�h a sp i l l  

The fi nal  Env i ronmenta l Impact Statement s ho u l d descri be the was te 
d i s posal  pract i ces  to be fo l l owed by thi s proj ect i n  more deta i l .  
I n  a secti on on waste d i sposal ( pp .  I -26  throug h I -28 ) the draft 
Envi ronmenta l  Impact Statement i nd icates that the waste materi a l  
generated by wel l dri l l i ng and product i on i s  d i sposed of g l ong 
the banks  of roadways . Al l wa stes of th i s  k i nd ( e .  g . , dr i l l i ng 
muds ) s hou l d be d i s posed of at  one of the two ex i sti ng C l ass  I I - 1 
d i sposal s i tes on the Reserve or be haul ed away by a sol i d  waste 
d i sposal  company . 

R Pl ease refer to response to l etter 6 ,  part e .  

k .  c The draft Envi ronmental  Impact Statement ( page I -23 )  descri bes 
a proposal  to m i ne approx imatel y  28 , 000 B/D of suppl ementa l water 
from the southern or western area of the Reserve for pressure 
ma i ntenance i nj ecti on . Thi s water wou l d  be i nj ected i nto the 
Sha l l ow Zone and the Stevens Zone a l ong wi th 1 70 , 000 B/D of water 
separated from o i l . Due to chem i cal  i n compat i b i l i ty of some of 
the produced water wi th the zone water ,  i t  i s  proposed to evapora te/ 
percol ate 30 , 000 B/D of the mi xed produced water wh i ch coul d impact 
potentta l l y  usabl e groundwater . The f inal  Env i ronmenta l  Impact 

- Statement shou l d  d i scuss the pos s i b i l i ty that twi n was tewater l i nes 
from the Lease Automat ic  Custody Transfer ( LACT ) system to the 
var ious  wel l s  cou l d el im i nate thi s probl em and rel i eve the neces s i ty 
of groundwater m i n i ng . 
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R On page I - 23 , correct 170 , 000 B/D to 70 , 000 B/D , th i s i s  a 
typogra p h i c  erro r .  I n  add i ti on ,  the 30 , 000 B/D of m i xed water 
referred to on page I - 23 wh i ch may requ i re d i s posa l i s ,  i n  part , 
water that m ixes underground ( i . e . , i nj ected water and connate 
water )  and cannot be separated . The statement i s  made that  twi n 
wastewater systems wou l d obv i ate the need fo r suppl ementa l  water ; 
however , regardl ess of the eff i c i ency wi th wh i c h  produced water 
i s  hand l ed and conserved for i nj ecti on , suppl emental water i s  
genera l ly  a l ways requ i red i n  a waterfl ood operat ion . Th i s i s  
parti cu l ar ly  true i n  the early stages of a waterfl ood proj ect 
when the vo l ume of produced water i s  l im i ted . 

1 .  c The draft Envi ronmental  Impact Statement , under Gatheri ng and 
Proces s i ng Systems , descri bes a tota l  of about 100 , 000 barrel s 
per day of water separated from o i l  at the top of page I - 23 
and 170 , 000 barrel s per day at  the bottom of page I -23 . Th i s 
poss i b l e  d i screpancy shou l d  be c l ar i fi ed i n  the F i nal  Envi ronmenta l  
Impact Statement . 

"R Correct 1 7 0 , 000 B/D to read 70 , 000 B/D on page I - 23 . Th i s i s  a 
typograph ic  error . 

m .  C The f ina l  Envi ronmenta l  Impact Statement , i n  i ts d i scu s s i on on  the 
impact cri teri a  for water resources , shou l d  con s i der the ex i st i ng 
and potential benefi c i a l  uses of a parti cu l ar water body when 
determ i ni ng if substant i a l  degradat ion has occurred . The draft 
Envi ronmenta l Impact Statement ( p .  J - 7 )  appears to cons i der 
substanti a l  degradat ion  to have occurred on ly  i f  the ex i sti ng 
benefi c i a l  uses of the water body were severe ly  hampered . 

R 

1 5 .  

a .  C 

No potenti a l  use  for the brac k i s h  Lower Tul are Zone water i s  known 
a t  th i s  t ime other than l im i ted i ndustr i a l  app l i cat i ons such as  
o i l fi e l d  waterf l oodi ng projects . 

Ca l i forn i a , Department of Transportat ion  

The  present 20 tan k  trucks per day transporti ng l i q u i d  petro l eum 
products to vari ous Southern Cal i forn i a  markets i s  expectedcto 
i ncrease to 200 tank  trucks per day when production reaches max imum 
effi c i ent rate ( ME R )  by 1 981 . The projected i ncreased traffi c 
wi l l  probab ly  be routed over State Route 1 1 9  from Naval Petro l eum 
Reserve No . 1 to I nterstate Route 5 .  At the present t ime , the State 
h ighways in th i s  area are operati ng at  an acceptabl e l evel of 
serv i c e .  W i th the added burden of heavy truck traffi c from the new 
fac i l i t i es ,  the capac i ty of State Route 1 1 9  wi l l  b� reached before 
1 985 . Furthermore , the structura l qual i ty of the pavement section  
i s  not des i gned to  support the expected truck  traffi c generated 
dur i ng the peak of the MER producti on . Th i s peak i s  expected 
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wi th i n  5 years after the open-up  date ( J u l y  3 ,  I 976 ) . The present 
structura l sect ion on State Route I I 9  i s  ba sed on a Traffi c I ndex 
of 8 . 5 ,  wh i l e  the i ncreased truck traffi c wi l l  requ i re a Traffi c 
I ndex of I 0 . 5- I I . O . 

R Future truck traffi c carryi ng l i q u i d  petro l eum products from 
Naval  Petro l eum Reserve- I i s  expected to range from 50 to I 50  per day 
after the ra i l road tank  car l oad i ng fac i l i ty i s  compl eted earl y  i n  
I 980 . The max imum va l ue wi l l  occur duri ng the wi nter hal f of the 
yea r .  A bri ef rev i ew of ex i st i ng  traffi c on State Route I I 9  suggests 
that State Route I I 9  currently operates at l evel of  service C or 
better ( i . e . , at l ess  than 70 percent of capac i ty ) . The above 
i ncrease i n  truck traffi c wou l d undoubtedl y  have an apprec i ab l e 
impact on the l evel of serv i ce for S tate Route I I 9 ,  probably reduci ng 
i t  to the C-D  range ( i . e . , 70 to 85 percent of capac i ty )  duri ng the 

. wi nter ha l f  of the year . The adequacy of the structura l secti on 
of the h i g hway wou l d  be affected by the add i t i on of the pea k truck  
operat ions . It  shou l d be po i nted out , however ,  that accord i ng to 
c l a s s i fi cat i on counts ta ken by the Ca l i forn i a  Department of Transporta 
ti on i n  I 977 , the s i ze and number of trucks now us i ng th i s secti on of 
State Route I I 9  have a l ready exceeded the Traff ic  I ndex of 8 . 5 .  
The present Traffi c I ndex of I O . O  cl early  i nd i cates an ex i sti ng 
cond i t i on of overstress of the structura l secti on , whi ch add i ti onal  
traffi c wou l d aggrevate . Presumi ng that product i on at Naval 
Petro l eum Reserve- I wou l d conti nue for as  much as  20  years , the 
l i q u i d  petro l eum and correspond i ng truck traffic  wou l d  decrease wi th 
t ime and the net resu l t on the present Traffi c I ndex of I O . O  wou l d  
be an i ncrease to a new va l ue of from I 0 . 3 to I 0 . 6 .  

I 6 .  So uthern Ca l i forn i a  Assoc i ati on of Governments 

a .  C Southern Ca l i forn i a  Assoc i ati on of Governments has adopted a pol i cy 
of encourag i ng the producti on of natural ga s at  E l k H i l l s  and 
ma k i ng i t  ava i l abl e for i ntras tate sal e .  Because of the reg i on ' s  
cri t i cal  a i r  qual i ty concerns , the producti on and uti l i zat i on of  
natura l  gas s hou l d be  of the h i ghest pri ori ty .  At some future 
t ime when the west coast o i l s urpl us s i tuati on i s  resol ved or  
E l k H i l l s '  crude o i l can  be  marketed outs i de of Ca l i forni a ,  the 
product i on of o i l at max imum eff i c i ent rate at El k H i l l s  wou l d  
appear to become a more reasonabl e opti on . Unt i l  t h i s  t ime , the 
pos s i bi l i t i es of i nject i ng water or f ie l d-generated i nert gas to 
ma i nta i n  reservo i r  pres sure s hou l d  be more carefu l l y  cons i dered . 

R P l ease see response to l etter I I ,  part a . , b . , c .  and  d .  
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1 7 .  Kern County A i r  Pol l ut ion  Contro l D i str i ct 

a .  C The proposed project appears to have resu l ted i n  a v i o l at i on of the 
1 hour Ca l i forn i a Amb i ent Ai r Standard for N02 . As a resu l t of t h i s  
apparent v i o l at ion  at the publ i c  roadway , i t  appears that the fi nd i ng 
requ i red i n  Ru l e  2 1 0 . 1 of the Rul es and Reg u l ati ons of the Kern 
County Ai r Pol l ut i on Control D i str i ct cannot be made . Un l ess the 
probl em stated herei nabove can be m i t i gated , i t  may be the case 
that an Authori ty to Con struct req u i red pursuant to Ru l e  201 ( a )  
cannot be granted . 

R The prel im i nary ana l ys i s  presented i n  the Draft Env i ronmenta l Impact 
Statement s howed that the State of Ca l i forn i a  1 hour standard of 
0 . 25 ppm wou l d  be v i o l ated on the E l k H i l l s  Road . Th i s resu l t 
suggested that further study and a more refi ned ana l ys i s  be underta ken 
to eval uate ( 1 )  the cause of thi s v i ol ati on and ( 2 )  i dent i fi cat ion  of 
po ss i bl e  m i t i ga t i ve measures wh i ch cou l d be taken to prevent v i o l ati ons . 

The report descri bi ng the more deta i l ed ana l ys i s  i s  presented i n  
Append i x  0 of the F i na l  Env i ronmenta l Impact S tatement .  Th i s 
materi a l  repl aces the i n i t i a l  screen i ng anal ys i s  and i nd i cates 
that a i r  q ua l i ty standards wi l l  not be v i o l ated on or  near the 
E l k H i l l s  Road . 

b .  c I n  add i t ion , i t  i s  h i g hl y des i rabl e to state the a i r  q ual i ty impacts 
i n  l bs/hr or  tons/yr for each a l ternati ve i n  the Draft Envi ronmenta l  
Impact Statement . 

R 

1 8 .  

The a i r · q ua l i ty impacts for each a l ternati ve have been quant i f i ed 
i n  terms of the i ncrease or  decrease i n  emi s s i on l evel s compared 
wi th the base case emi ss i ons  as estimated for the proposed 
projec t .  I n  add i t i on , for severa l  of the a l ternati ves the em i s s i on 
reducti ons off the Reserve have been estimated . These changes 
have been i ncl uded in the rev i sed text of C hapter V of the F i na l  
Envi ronmenta l  Impact Statement . 

Kern County P l ann i ng Department 

a .  C No d i scuss i on of tert i ary recovery methods appears i n  the Draft 
Envi ronmen ta l  Impact Statement . 

R Producti on at NPR- 1 can proceed u s i ng current operati ons for the 
next 15 years or  more . No p l ans exi st  at  th i s  t ime for the use  of 
a ny terti a ry recovery methods . 
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b .  c Further d i scus s i on on dri l l i ng mud d i sposa l  i s  needed . 

R P l ease see response to l etter 6 ,  part e .  

c .  c No d i scus s i on of the i mpacts from the use of crude o i l from NPR-1 
( e . g . , refi nery operati ons ) i s  apparen t .  

R The crude v i l from NPR-1 wi l l  rep l ace other crude o i l s  ( espec i a l ly  
imported crude o i l s )  i n  uses  ( s uch as  o i l ref iner i es ) wh i ch  
a l ready exi st a nd  have on go i ng impacts . 

d .  c On Page I I -3 1 ,  the d i scus s i on omi ts the Nava l Weapons Center , a l so i n  
Kern County.  

R The C h i na Lake Nava l Weapons Center i s  menti oned as  one of the l and 
uses i n  the second paragraph on page I I -31 . 

e .  C On Page I I -37 , the d i scuss i on omi ts State Route 99 . 

R The text has been revi sed to i nc l ude State Rou te 99 . 

f .  c Page I I -39 states that the AADT of State Route 58 @ State Route 99  
was 2 9 , 000 in  1976 . We  suggest a check of th i s  fi g ure s i nce the 1977  
AADT for the i ntersection is  22 , 000 ; the  1976  fi gure reported by 
CALTRANS was 21 , 000 . 

R Tabl e 2-2 on Page I I -39 has been rev i sed to refl ect 1977  traffi c 
vo l umes . 

g .  c The d i scuss ion  on Page I I -48 needs to be updated i n  regard to the 
l eg i s l ati on adopted pursuant to the recently voter approved Jarv i s 
Gann i n i t i ati ve .  

R The d i scuss i on on Publ i c  F i nance has been rev i sed to refl ect the 
fi scal  year  1978-79 budget , the fi rst after Propos i tion  13 . 

h .  c On Page I V- 1 7 ,  the transportati on emi s s i ons d i scus s i on l acks assessment 
of VMT emi s s i ons attri buted to commuter traffi c and to a potent i al -200 
trucks per day i n  the San Joaqu i n  Val l ey Ai r Bas i n  and in the EPA
des i gnated Kern AQMA . Emi s s i ons due to h i gh  VMT between Ba kersfi el d 
and the s i te mus t  be addressed . Mi ti gation  of a i r  pol l uti on from 
h i gh  VMT i n  th i s  case i s  strongly  suggested . 

R Veh i c l e emi s s i ons , both on and off the Reserve , were estimated based 
on the EPA compos i te emi s s i on factor for Ca l i forn i a  and a base year of 
1979 ( wi thout i nspecti on and ma i ntenance ) .  T he as sumptions and 
ca l cu l ati ons used to obta i n  the veh i c l e emi s s i on esti mates are 
presented be l ow .  
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( 1 ) Truck  Traff i c  

a .  Assumpt i ons 

1 .  Reserve travel - 15 mi l es/truc k  
2 .  Off-Reserve travel - 1 93 mi l es/truck based on average 

d i s tance to market 

b. Emi ss ion  factors for trucks 

co 28 . 7  grams/mi l e  

HC 5 . 2  grams/mi l e  

NOX 20 . 4  grams/mi l e  

502 2 . 8  grams/mi l e  

Part i c u l ates 1 . 86 grams/mi l e  

c .  Emi s s i on Cal cu l ati ons - Reserve 

HC : 1 50 trucks x 1 5  mi l es x 5 . 2  grams = 

day truck  mi l e  

CO : 64 , 600 grams 
day 

NO · 45 , 900 grams 
x . 

day 

50 2 : 6 , 3 00 g rams 
day 

Parti cul ates : 4 , 200 

Off-Reserve Emi s s i ons 

HC : 1 5 1 , 000 grams 
day 

CO : 831 9 000 grams 
day 

NOX : 591 , 000  grams 
day 

502 : 8 1  , 000 g rams 
day 

Parti cu l ates : 53 , 800 

grams 
day 

qrams --
day 
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( 2 )  

d .  Summary of Emi s s i ons from Trucks 

EMISS IONS ( l bs/ hr )  
POLLUTANT RESERVE OFF-RESERVE TOTAL 

HC 1 . 1  1 3 .  8 1 4 . 9  

co 5 . 9 76 . 3  82 . 2  

NOX, 4 . 2 54 . 2  58 . 4  

so
2 

0 . 6 7 . 4  8 . 0  

Parti cu l ates 0 . 4 5 . 0  5 . 4  

Automob i l e  Traff ic  

a .  Assumpti ons 

1 .  Construct ion P hase - 2 , 500 vehi cl e tri ps per day 
2 .  Operati on P hase  - 800 veh i c l e tri ps per day 
3 .  Assume each tri p i s  30  mi l es - 7 . 5  mi l es on Reserve 

22 . 5  mi l es off Reserve 

b .  Em i s s i on Factors ( Compos i te emi s s i on factors for Cal i forn i a , 
1 97 9 )  

CO : 62 . 6  grams/veh i c l e m i l e  

HC : 7 . 1  grams/vehi c l e mi l e  

NOx : 3 . 4  grams/veh i c l e mi l e  

c .  E st imated Emi s s i ons  

1 .  Constru cti on Phase 

EMI S S I ONS  ( l bsLDI:l__ 
POLLUTANT RESERVE OUTS I DE 

co 7 1 . 8  287 . 3  

HC 8 . 2  3 2 . 6  

NO 
x 

3 . 9  1 5 . 6  
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( 3 )  

2 .  Operations  Phase 

EMISSIONS ( l bs/ hr )  
POLLUTANT RESERVE OUTS I DE TOTAL 

co 23 . 0  91 . 9 1 14 . 9  

HC 2 . 6  1 0 . 4  13 . 0  

NOX 1 . 3  5 . 0  6 . 3  

A i r  Qual i ty Impact 

The a i r  qual i ty impact of the ant ic i pated traffi c 
vol umes has been estimated u s i ng the Cal i ne- I I  model 
assum i ng wors t case condi ti ons ex i s t .  These cond i ti ons 
are assumed to be : 

a .  Al l Traffic  on S i ng l e Roadway 

b .  Truck Traffic  i s  di stri buted over 24 Hou rs 

c .  Pea k Auto Traffi c 1 , 500 veh i c l e/hr  

d .  W i nd D i rection paral l e l to  Roadway 

e .  W i n d  S peed 3 MPH/Cl ass D s tabi l i ty 

f .  Roadway wi dth o f  60 ft . 

Ba sed on the above parameters and assumpti ons the 
estimated CO concentrati ons due to the i ncreased veh ic l e 
travel from the proposed faci l i ty are g i ven bel ow 

M I X I NG CELL 
CONCENTRAT I ONS 

7 . 1  ppm 

PRED I CTED CO CONCENTRAT I ONS ( PPM )  
D I STANCE P ERPEND ICULAR TO  ROADWAY ( FEET ) 

30  1 50 350 

4 . 0  ppm ? . 2 ppm 0 . 5  ppm 
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i .  c 

The above val ues represent the max imum 1 hour  CO concentrati ons 
in the roadway v i c i n i ty .  Based o n  prev i ous studi es , the max imum 
8 hour average va l ue i s  assumed equal  to 60 percent of the max imum 
1 hour val u e .  

Th i s  resu l ts i n  8 hour average val ues o n  the order o f  4 ppm i n  
t h e  immed i ate v i c i n i ty o f  the roadway a n d  2 ppm at  a d i s tance 
of 30 feet from the s houl der . These estimates are wel l bel ow 
the 8 hour s tandard of 9 ppm . S i nce traffic  wi l l  d i s perse from 
the cbnstruct ion s i te ,  the above estimates are very conserva t i ve 
due to the assumpt i on that  a l l vehi cl es travel on a 
s i ng l e  access road . 

Ba sed on the above con s i derati ons , i t  does not appear necessary 
to i denti fy s peci fi c m i t i gati ng measures for veh i c l e  generated 
a i r  pol l u t i on rel ated to the proposed E l k H i l l s  proj ect .  However , 
car pool i ng and r i de shari ng s hou l d be encouraged when and where 
pos s i bl e  to reduce potentia l  emi s s i ons and conserve energy . 

The di scus s i on on Page IV- 18 i n  regards to i ncreased power consumpti on 
fa i l s  to address cumu l ati ve effects i n  regard to a i r  emi s s i ons  through
out the Pac ifi c Gas  and E l ectri c serv i ce area . 

R P l ease refer to response to l etter 7 ,  part d .  

j .  c Part icu l ate matter emi s s i ons , espec i a l l y  the impacts of parti cl es of 
one mi cron and smal l er from the enti re spectrum of fac i l i ty 
construct ion , operati on , transportation  and refi n i ng of hydrocarbons 
wi thi n the a i r  bas i n  s hou l d  be d i scussed . 

R F i ne  part i cu l ate matter , u s ual l y  defi ned as  parti c l es l ess  than 2- 10  
mi crons i n  d i ameter are important i n  terms of  hea l th and  v i s i bi l i ty 
impact . At present , however , the A i r  Qual i ty Standards addres s total 
suspended part i c u l ates wh ich  i ncl udes a l l parti cl es col l ected on a 
g l as s  fi ber fi l ter i n  a h i gh vol ume sampl i ng dev i ce . 

As has been noted i n  the Draft Env,i ronmenta l Impact S tatement ,  a l l 
combust i on sources associ ated wi th ex i s ti ng and proposed s tati onary 
sources on the Reserve u ti l i ze natural gas .  As a resu l t ,  part i cu l ate 
emi s s i ons , even in the smal l s i ze fract i on , are not s i g n i f icant . For 
exampl e ,  the emi s s ion  factor for part icu l ate emi s s i ons from natural 
gas fi red equ i pmen t is on the order of 5- 1 5  l bs per mi l l i on cubi c 
feet of gas consumed . The fuel consumpti on of the 5 , 500 horsepower 
natural gas compressor eng i nes i s  a pprox imately  65 , 000 scfh . On th i s  
bas i s ,  the part icu l ate emi s s i ons  from each l arge compressor are on 
the order of 1 l b  per hou r .  On the basis of d i spers i on model i ng ,  
these em i s s i on rates are not expected to have s i gn i fi cant a i r  qua l i ty 
impact .  

X I - 1 09 



k .  c 

I n  terms of con struction and transportati on , the most  s i g ni fi cant 
source of parti cul ate em i ss i ons is  fug i ti ve du s t .  Based o n  ava i l a bl e  
techn i cal  data , fug i ti ve dust  i s  predomi nantly composed of l arger 
part ic l es ( on a mass ba s i s )  and consequentl y ,  are not necessari ly  
s i g ni fi cant i n  terms of human heal th impact or  v i s i b i l i ty impai rmen t .  
Mi t i gat ing measµres that have been proposed t o  reduce fug i t i ve emi s s i ons 
i ncl ude : 

0Wetti ng down construct ion areas 
0 Pavi ng heavy traff ic  roads and serv ice  a reas 
0 Housekeepi ng cons i derati ons 

S uggested a i r  qual i ty mi t igat ion i nc l udes a prov i s i on that prior  to 
construct i on , the Kern County A i r  Pol l u t i on Contro l  D i s tri ct  shal l 
veri fy the DOE ' s  ambi ent and proj ect operat ion and construct i on a i r  
pol l ut ion  emi s s i on estimates , i dent i fy a i r  qual i ty sen s i ti ve acti v i t ies  
and areas wi th i n  the AQMA ; veri fy the DOE ' s  ana lysi s ,  present condi t ions  
to  be  i ncorporated i nto the  proj ect ' s  overal l operati on p l an and i n to 
the proposed Kern Ai r Qual i ty Ma i ntenance P l an . 

R Al l necessary permi ts and revi ews wi l l  be obtai ned i n  accordance wi th 
l oca l , state and federal req u i rements . The proposed proj ect has been 
i ncorporated i nto the Ai r Qual i ty Ma i ntenance P l an recently devel oped 
for Kern County .  

1 .  c I t  i s  s trong ly  suggested that the proj ect not be constructed or 
operated as  pl anned unt i l suffi c i ent  evi dence i s  presented to support 
a fi ndi ng of adequacy for the measures proposed by the DOE to dea l 
wi th the i s sue of decomm i s s i on i ng . 

R P l ea se refer to response to l etter 20 , comment  d .  

m .  C On Page I V- 1 9 ,  f irst  ful l paragraph presents a qua s i  trade-off for 
a i r  pol l u ti on emi ss i ons . Thi s trade-off shou l d be exp l a i ned , 
quant i fi ed wi th sampl e ca l cu l at ions and presented for acceptance to 
the Kern County A i r  Pol l uti on Contro l  Di s tri ct . 

R P l ease refer to response to l etter 7 ,  part j .  

n .  C Page I V-20 shou l d present the amount of i nstal l ed energy ( preferabl y 
i n  MWe )  necessary to del i ver the necessary 260 , 000 GPO from i ts 
ori g i n  to the project s i te .  D i scuss i on of s i g n i fi cant effects 
rel ated to the ant i c i pated overa l l proj ect energy consumpt i on i s  
needed . 

R The water for constructi on use  wi l l  be s uppl i ed by the West  Kern 
County Water D i strict  from fiv e exi s t i ng wel l s  i n  the Tupman area . 
The est imate of the quanti ty of  water requ i red dur i ng construction  
has  been rev i sed to 500 , 000 ga l l ons per day . The  amount of energy 
needed to del i ver thi s quanti ty of water i s  1 30 KW ( e ) . Thi s water 
wi l l  be req u i red on l y  duri ng con struct ion , wh i ch wi l l  be compl eted i n  
1 979 . 
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0 .  c The di scu s s i on on Page I V-26 , second paragraph under the head i ng 
Wi l d l i fe wou l d  appear not correc t .  The question  of wi l d l i fe-carryi ng 
capac i ty of hab i tat  before and after construction  has not been 
as sessed . D i sp l acement of fauna from construct ion s i tes to other s i tes 
a l ready i n habi ted at  an optimum eco l og i ca l  bal ance wou l d  appear 
to upset that ba l ance . 

R The carryi ng capac i ty of every area wi thi n the Reserve was not 
determi ned in thi s or  any study known . Therefore , a potent ia l  may 
ex i s t  which  cou l d  u pset the eco l ogi cal ba l ance . Text changes have 
been i ncorporated to refl ect thi s pos s i bi l i ty .  

p .  c The data presented on Page IV-3 1 , Tabl e 4- 2 s hou l d a l so be presented 
on a p l ot pl an of suffi ci ent sca l e to perm i t  competent rev i ew of the 
proposed action . 

R The proj ect el ements l i s ted i n  Tabl e 4- 2 have been coded to i nd i cate 
the i r  l ocati on wi th in  sections  of the Reserve . 

q .  c D i scu s s i on of  operat ion on Page I V-40 s hou l d  a l so d i scuss  cumu l ati ve 
effects to road systems i n  l i ght  of on go i ng and proposed 
res i denti a l  devel opment i n  Roseda l e and Southwest  Ba kersfi el d .  A 
graph of t ime versus total VMT attri buted to the project s hou l d  be 
presented . M i t i gat ion i s  needed to reduce transportat i on impacts -
i . e . , mas s  trans i t  between Ba kersfi e l d  and project s i te .  The 
Env i ronmenta l Impact Statement does not d i scuss cumu l ati ve effects 
due to VMT . The Envi ronmenta l Impact Statement does not d i scuss  
overa l l expense to the County and S tate for road ma i ntenance , 
i ncreased acc ident  potenti a l , traff ic  contro l and a i r  po l l ut ion  
emi s s i on  survei l l ance . 

R The new res i dent ia l  deve l opment referred to may prov i de hou s i ng for 
some E l k H i l l s  empl oyees i n  wh i ch case the cumu l at i ve impacts wou l d  
be the same as these ci ted i n  the report . There are no present 
p l ans  for mass tran s i t  a l though some E l k H i l l s  emp l oyees use car 
poo l s  on a vo l untary bas i s . 

r .  C The d i scuss ion  on  effects to l aw enforcement wou l d  appear  to not 
exempl i fy the effects ant ic i pated due to 1 , 635+ cons truct i on 
workers . 

-

R Accord i ng to Captai n C l e i er of the Kern County Sherri f ' s  Department ,  
there has been a n  i ncrease i n  thefts o f  o i l  secur i ng equ i pment and 
other l aw enforcement probl ems in the area around E l k H i l l s  in the 
past  year , but i t  i s  not pos s i b l e to estab l i sh how much of th i s  
may be attri butabl e to the i ncrease i n  construct ion acti v i ty at  
E l k H i l l s .  The  Sher i ff ' s  Department has  i n creased i ts n i ght ly  patrol 
cf the Reserve from one to two men . Th i s  serv i ce i s  prov ided under 
contract to the federa l government . I n  add i t i on , i ncreases i n  patro l s 
are ant i c i pated for areas outs i de the Reserve . 
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s .  C Page I X- 1  - the Environmental I mpact Statement ' s  treatment of 
econom i c  benefi ts i s  very tenuous . The document does not prov i de 
a l og i ca l  q uant i f i cat i on of econom ic  facts to j ustify why i ncreased 
empl oyment and econom i c  acti v i ty i s  benef ic i a l  i n  a reg i on wi th  
exi s t i ng l ow unempl oyment and rel ati ve ly  i nfl ati on res i stant 
economy . For exampl e ,  how i s  i ncreased domest i c  producti on a 
benef i t  to Kern County and i ts reg i onal  econom i c  sett i ng i f  a 
present west coast o i l  surpl us  s i tuati on i s  not reso l ved by the 
DOE?  

R DOE has adj usted i ts enti tl ements program to en sure an equ i tab l e 
marke t  for west  coast  o i l .  The surpl us s i tuat i on exi s t i ng on  
the west  coast has  been a l l ev i ated a s  a resu l t  of thi s adj ustment 
and other econom i c  factors . Append i x  P has been updated to refl ect 
more recent i nformat i on . 

t .  c The Envi ronmenta l Impact Statement fa i l s  to compare vi a bl e  energy 
recovery a l ternati ves to o i l . The N EPA does not appear to a l l ow 
the DOE to rel ax i ts mandated d i scus s i on of v i ab l e  a l ternati ves to 
the proj ect because of a subseq uent publ i c  l aw ( No .  94-258 ) . 

R 

1 9 . 

A d i scussi on of a l ternat i ve energy sources ha s been added to 
Sect i on V of the F i nal  Envi ronmental Impact Statement .  

Los Ange l es County Natural H i story Museum 

a .  C The D E I S  i s  defic ient  wi th regard to protect ion of pal eontol og i c  
resources , wh i c h  i n  the E l k H l l l s  area are potenti a l l y  very 
important . The Env i ronmenta l Impact Sta tement s hou l d i nc l ude 

R 

20.  

a study i ncl udi ng a f ie l d survey on  pos s i b l e fos s i l deposi ts and  
methods of m i t i ga t i on whi ch  wou l d penn i t  preservati on or  sal vage 
of pal eonto l o g i c  resources wi thout unduly hamperi ng  devel opment .  

The government wi l l  underta ke a separate study a t  the Reserve to 
i dent ify poss i b l e  pa l eonto l og i c  resources at  the s i te and 
appropr i ate m i t i ga t i on measures . 

C i ty of Taft 

a .  C An a s s umption i s  made that the Taft popu l ati on  i s  decl i n i ng .  
Ca l i forn i a  Department of F i nance estmates for 1 976- 1 978 i nd i cate 
growt h  wi thi n the corporate l im i ts from 4 , 5 1 4  to 4 , 71 4 .  

R The statement on Page I I -36 refers to the ent i re wests i de area of 
Kern County .  Department of Fi nance estimates i nd i cate some recent 
growth i n  Taft and the surroundi ng  a rea . 

b .  C The Draft Envi ronmenta l Impact Sta tement suggests that hou s i ng 
vacancy rates i n  Taft are hi g h .  Hou s i ng  i n  Taft today i s  at  a 
prem i um .  Data on  bui l di ng penni ts i s  out-of-date . 
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R Aga i n , the s tatement refers to the wests i de .  The text has been 
rev i sed to i nc l ude the more current data . I t  s hou l d  be noted , 
however , that hous i ng construct i on i s  strong ly  i nfl uenced by 
nat i onal  and state economi c  cond i t i ons and i n terest rates , a s  

c .  c 

wel l as  by l oca l econom i c  st imu l ants . I n  add i t i on , the i ncrea sed 
bu i l d i ng act i v i ty prior  to J u l y  1 976  cannot be a ttri buted to El k 
H i l l s  s i nce that i s  the date that open up of the Reserve occurred . 

The westsi de park  and recreat i ona l d i str ict i s  not i nc l uded i n  
the text and map .  

R The i n tent of th i s  section  i s  to show actua l recreati onal fac i l i t i es 
and not d i stri ct boundaries . 

d .  c Mi ti gat i on measures  suggested for soci o-economi c i mpacts are 
" s uperf i c i a l  and unrea l i st i c . "  The i mpacts of thi s proj ect on  
Taft wi l l  be  s i gn i fi cant . The federa l government shou l d  prov i de 
ass i stance to m i t i gate adverse i mpacts . 

R The secti on of the text has been expanded . There are no federa l 
programs current ly  ava i l abl e for i mpact ass i stance whi ch are 
d i rectl y a ppl i cab l e  to thi s s i tuat i on .  However , the government 

e .  C 

i s  wi l l i ng to cooperate wi th l oca l governments to i denti fy and 
dea l wi th l oca l i mpacts of thi s  project . We understand the C i ty 
of Taft has hi red a consu l tant to ana l yze  the i mpacts of i ncreased 
o i l producti on on the C i ty of Taft .  The resu l ts of thi s study 
are not ava i l abl e ,  however ,  at  t ime of wri t i n g .  The Off i cer i n  
Charge o f  Constructi on o f  the Nava l Fac i l i ti e s  Eng i neeri n g  
Command and  the Naval Petrol eum Reserve have been coopera t i ng 
i n  thi s study .  

The Draft Envi ronmental Impact Statement seems to a s s ume that 
the Ba kersfi el d  metropo l i tan area wi l l  a bsorb the hou s i ng and 
l a bor req u i rements of th i s  project and that the i mpact on  the 
C i ty of  Taft wi l l  be mi n i mal . 

R The prox im i ty of Bakersf i e l d ( 20 m i l es )  and the avai l a bi l i ty of 
the greater amen i t ies  and opportun i ti e s  that thi s metropol i tan 
a rea offers are the bas i s  of thi s a ssumpt i on .  Most empl oyees 
wou l d  be wi l l i ng to commute the l onger d i s tance for these 
amen i ti es .  A port i on of the l abor force , however , wi l l  prefer 
the nearness and atmosphe re of Taft , and thi s preference wi l l  
have an i mpact on the C i ty of Taft because of  i ts sma l l er s i ze .  

f .  c The d i scuss i on of costs to state and l ocal governments resu l t i ng 
from thi s project does not cons i der the rel ati ve i mpacts to the 
C i ty of Taft . The federal government s hou l d  he l p  i n  mi t i ga t i n g  
these i mpacts . 

R P l ea se see response to comments d .  and e .  above . 
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Naval Faci l i ti es Engi neeri ng Command , 
Wes tern Di vi s i on 

San  Bruno , Ca l i forni a  94066 

Dea r Mr .  Russe l l :  

U RS Comp any i s  p l eas ed to s ubmi t respons es to th e second round of comments 
rai sed by the Ci ty of Taft i n  th ei r l etter of  Februa ry 26 , 1 9 79 , concerni ng 
th e Fi na l Envi ronmenta l I mpact S tatement for P etrol eum P roducti on  at E l k 
H i l l s  a t  the Maxi mum Effi ci ent Rate . I n  p repari ng  thes e responses , I made 
a vi s i t to the Ci ty of Taft on Apri l 26 , 1 9 79 . I n  addi ti on I conta.cted many 
i ndi vi dual s i n  Taft and Bakers fi el d  to obta i n  i nformati on . A l i s t  of  persons 
co ntacted for thi s s tudy i s  attached to th i s  report . 

I n  general , I fo und th at a l though the Ci ty of Taft and potenti a l  i mpacts of 
the E l k H i l l s p roj ect on the ci ty are d is cus sed throughout th e FE I S , the 
treatment is a t  a genera l l evel . More detai l co ul d have been devo ted in the 
F E I S  to the Ci ty of Taft . I n  res pondi ng to the q ues ti ons rai s ed by the ci ty ,  
I have attemp ted to provi de s uffi ci ent documenta ti on to a l l ow for an ass ess
ment of the i mpacts on the Ci ty of  Taft . 

I n  s ummary , my fi ndi ngs from thi s s tudy are as fo l l ows : 

1 .  After an extended dorman t peri od , the Ci ty of  Taft i s  experi enci ng 
moderate economi c revi ta l i zati on . Th i s  i s  evi den t from current 
home-bui l di ng acti vi ty ,  popu l a ti on i ncreas es wi th i n  the ci ty l i mi ts ,  
and expans i on of  commerc i a l  o utl ets . 

2 .  I nsofar as th e Ci ty ' s  pri nci pal  economi c acti vi ty i s  provi di ng 
s upport to the petrol eum i ndus try , i t  i s  concl uded that  thi s eco
nomi c revi ta l i za ti o n  i s  re l ated to i ncreas ed acti vi ty by th e 
P etro l eum i ndus try ,  i ncl udi ng , b ut  not l i mi ted to th e openi ng of 
E l k H i l l s  fo r producti on i n  1 976 . Secondary and terti ary recovery 
acti vi ti es from o ther wes ts i de producers have a l so co ntri buted to 
thi s economi c expansi o n .  

3 .  Acti vi ti es a t  El k Hi l l s wi l l  p roduce s oci o-economi c i mpacts on  the 
Ci ty of Taft i n  th e fol l owi ng areas : 
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Mr . Ri chard T .  Russ el l 
Page 2 
May 1 0 ,  1 9 79 

a )  i ncreas ed retai l s a l es ; 

URS 

b )  i ncreas ed bus i ness for petrol eum-rel ated i ndus tri es ; 

c )  demand for hous i ng ;  a l tho ugh on ly  abo u t  30% of E l k  H i l l s  
emp l oyees l i ve i n  Taft and the Wes ts i de a rea . Th i s  number 
con tri b utes s i gni fi can tly to the ti ght  ho us i ng market tha t 
the Ci ty i s  experi enci n g .  

d )  The acti vi ti es at  El k H i l l s wi l l  res u l t i n  mi no r t o  moderate 
traffi c fl ows th rough the Ci ty of Taft . Associ a ted wi th th i s  
traffi c wi l l  b e  i ncreas ed no i s e ,  ai r pol l u ti on ,  acci den ts , 
ci tati ons , and pa rki ng demands . I n  addi ti o n ,  th i s  traffi c 
wi l l  i ncrease  wear and tear on  ci ty s treets . 

e )  The cumu l ati ve effects of  new ho us i ng ,  i ncreas ed pop u l a ti on 
and more traffi c wi l l  res u l t  i n  mi nor  i mpacts on  po l i ce and 
fi re servi ces and may necess i tate some expans i o n  of  thes e 
s ervi ces . 

Taft i s  a sma l l communi ty and has l ess abi l i ty to absorb change .  Whi l e  mos t 
of th e soc io-eco nomi c i mpacts rel a ted to El k H i l l s wi l l  occ ur  i n  Ba kersfi el d ,  
th e effects wi l l  b e  fe l t  more i n  Taft because  of i ts smal l er s i ze .  

I hop e th i s  s ubmi tta l  wi l l  adeq uately res pond to the i s s ues rai s ed by the 
Ci ty of Taft and wi l l  a l l ow government revi ewers of the F E I S  and o thers to 
u nders tand the scope and i ntens i ty of the socio-economi c impacts associ ated 
wi th E l k Hi l l s  p roduct ion  on the Ci ty of  Taft . 

S i ncerely yo u rs , �4.L 
Ernes t  H .  Vovaki s 
Sen i o r  P l anner 

bj m 
Encl o s u res 
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2 1 .  Mr.  Krei nes , consu l tant to the ci ty o f  Taft 

C .  1 )  Page I I - 34 :  The es t imated work force i n  o i l p roducti on  a l o ne i n  1 9 78 
was 4232 i n  Kern County .  Al l o i l emp l oyees tota l ed 9000 . 

R .  Thi s i s  no t i ncons i s t ent wi th The Fi na l Envi ronmental I !Jll act S tatement .  

C .  2 }  Page  I I - 35 ,  under b .  Loca l , the fi rs t paragraph des cri b i ng the impor
tance o f  o i l p ro ducti on  and e!Jll l oyment to Taft and the Greater Taft 
Area , i s  obso l ete rel ati ve to data whi ch I s ubmi tted to Mr . Vovaki s 
of  U RS i n  J anuary 1 9 79 . Th i s  i nformati on  i s  now b ei ng forwarded to 
you i n  the fo rm o f  my Memo randum #2 to my cl i ent ,  th e Ci ty of  Taft. 
I t  s hows tha t  oi l a l o n e  i s  respons i b l e  for at l ea st  31 76 emp l oyees , 
many of whi ch I have no t b een abl e to count i n  my s urvey .  

R .  The vers i o n  of memorandum #2 , s ubmi tted i n  January 1 9 79 ,  was p re l i mi nary ,  
wi th much o f  the data i ndi ca ted as i ncomp l ete o r  prel i mi nary .  S i nce then , 
URS Company h as obtai ned a s econd vers i on  of  thi s  memorandum ,  p res umab ly 
the fi na l vers i o n .  

Thi s memo s ets forth a methodol ogy for p redi cti ng future empl oyment i n  
th e " Greater Taft Area 11 bas ed o n  es ti mati ng 1 1 di rect emp l oyment" o r  
export e!Jll l oymen t ,  defi ned as  oi l and gas extracti o n ,  and deri vi ng  by use 
of rati os ,  " i ndi rect emp l oymen t11 , whi ch a re thos e i ndus tri es supporti ng 
o i l p roducti on , and " i nduced emp l oyment1 1 , coveri ng a l l o ther emp l oyment .  
W e  fi nd  th e ana lys i s  h i gh ly  s pecul ati ve , for the fol l owi ng reasons : 

1 .  The G reater Ta ft Area i s  defi ned to i ncl ude cens us tracts 33 . 0 1 , 34 , 
35 , and  36 . ( s ee map } . We do no t agree wi th the i ncl us i o n  o f  census 
t ract 33 . 0 1 i n  thi s ana lys i s .  I t  covers a vas t area a l ong  the wes t
s i de  o f  Kern County and takes i n  agri cul tura l l ands and several smal l 
co111T1un i ti es many mi l es from Taft.  

2 .  Di rect emp l oyment .i n future years i s  es ti mated on  the bas i s  o f  a n  em
p l oyer s u rvey .  Thi s method i s  l i kely to yi el d bi ased a nd unreal i s ti c 
resu l ts .  

3 .  T h e  us e o f  tw o  mul ti p l i ers , o n e  fo r i ndi rect emp l oyment a n d  o n e  fo r 
i nduced empl oyment i s  not  cons i s tant  wi th economi c bas e th eo ry .  
The mul ti p l i ers thems el ves are q u es ti onab l e because they are s el ected 
from a g i ven poi nt  i n  ti me i n  a n  i ndus try whi ch i s  hi g h ly cyc l i ca l . 
To q uo te f rom The Economi c P racti ces Manua l , p repared by The Cal i fo rni a 
O ffi ce of  P l anni ng and Research (page 49 ) : 

11 The eco nomi c-bas e model i s  not a wel l accepted p roj ecti on  method .  
The exp o rt/non- expo rt rati os and mu l ti p l i ers o f  a communi ty mo s t  
l i kely wi l l  not remai n co nstant b ecaus e o f  Changes i n  pop u l at i o n ,  
techno l o gy , tas tes , a n d  the economi c s tru

.
cture . There a re a l s o  

l i mi ta ti ons to thi s  too l i n  the s ho rt- run as  wel l : the mul ti p l i er 
may not b e  s tab l e becaus e of  ti me-l ags i n  the i ndi rect and  i nduced 
effects . A l s o , the aggreg ati on  of a l l  i ndu stri es i nto two s ecto rs , 
export and s ervi ce , i s  a rath er l arge C!Ss ump ti o n . 11 
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4 .  As noted i n  memorandum #2 , th i s  method does not tel l us th e l oca ti o n  
of  the new emp l oyment generated as a res u l t of  E l k  H i l l s  p roducti o n ,  
parti cu l ar ly i n  th e i ndi rect categori es . 

I n  concl us i o n ,  i t  i s  u ndeni abl e tha t  th e economy of Taft a nd i ts s urround
i ng area i s  s trong ly  dep endent upon the o i l i ndus try ,  not on ly  i n  E l k H i l l s ,  
but  i ncl udi ng  o ther  p roduct ion  i n  th e wes ts i de .  We fi nd no basi s ,  however , 
for revi s i n g o u r  es ti mate on  Page 1 1 -35  o f  th e F E I S  that  11 . . . The p etro l eum 
i ndus try can s upport  approxi mate ly 2000 workers wi th i n the g reater Taft 
area . 11 

A recent s urvey of E l k  H i l l s emp l oyees has revea l ed th at  o f  440 to ta l em
p l oyees ( exc l udj ng  cons tructi on  emp l oyees ) ,  305 o r  69% l i ved i n  th e Bakers 
fi el d metropo l i tan a rea , and the remai nder , 1 35 ,  l i ved i n  Ta ft and o th er 
wes ts i de corrununi ti es . 

C .  Page 1 1 - 36 ,  u nder b .  Lo ca l , we q ues ti o n  the di s cus s i on of  the pop u l at ion  
s i ze a nd changes i n  the Greater Taft Area , a nd once aga i n refer you 
to an unfi n i s h ed memorandum whi ch i s  attach ed , Memorandum #3 to the 
Ci ty of Taft .  Th erei n we des cri b e  changes i n  pop u l a ti on and the con
fus i o n  over what cons ti tutes the 11 G reater Taft Area " . I di rect your 
a ttenti on  speci fi ca l ly to page 8,  where we ci te cens us da ta for th e 
Greater Taft Area for the years 1 960 and 1 9 70 . I t  can be s een that  
popu l a ti on di d not decl i ne but  i n  fact has  gai ned s ubs ta nti a l ly ,  
p ri ma ri ly  because of devel opment i n  the cens us tract 33 . 0 1 . More 
i mportantly , th e Ci ty of Taft di d not  l os e  pop u l ati on  ei th er ,  and th i s  
can be veri fi ed by Fi g ure 3 o n  page 3 ,  o r  by ch ecki ng  wi th cens us 
tract 35 as s how n ,  agai n ,  on page 8 .  I n  bo th cases , the C i ty of  Taft 
i s  s hown to be i ncreas i ng i n  pop u l ati on .  Al so , Greater Taft has more 
th an 1 2 ,000 perso ns , dep endi ng o n  how you w i s h  to des c ri b e  i t . Mos t 
i mportantl y ,  the p roj ecti o ns for 1 9 80 are no t veri fi ed by mos t o f  
the p roj ecti ons that I have s een , whi ch i s  documented i n  s evera l 
p l aces i n  Memorandum #3 . The attemp t to cha racteri ze the Greater 
Taft Area as o ne that is decl i ni ng i n  popul ati o n is no t rei nfo rced 
by mo s t  o f  th e data . Furthermore , the reference i n  the s econd para
g raph of th i s  s ect ion  to th e pop u l a ti on bei ng l ower-mi ddl e to mi dd l e  
cl ass i s  j us t  not co ns i s tent wi th the facts that  we have at  o u r  d i s
pos al . We took a very carefu l  s urvey of th es e peop l e ,  and  des cri be  
th em wi th th e data offered o n  page  1 6 .  

R .  Cens us data for tracts 34 , 35 , and 36 for 1 9 50- 70 i ndi ca te a n  overal l de
cl i n i ng pop u l a ti on trend fo r th i s  area . These tra. cts compri s e  Taft and 
the s urro undi ng u ni ncorporated a reas of  Ford Ci ty ,  Taft H ei g h ts , a nd 
South Taft . Popu l a ti on  proj ecti ons have been p ub l i s hed recently by the 
Kern Co unty P l anni ng Departmen t ( P opu l a ti o n  and Hous i ng Report�  1 9 78) . 
Thi s report  fo recas ts a conti nuation  of th e downward trend .  Accordi ng  
to p l a nni ng department s taff ,  these p roj ecti ons a re current a nd as s ume 
i ncreas ed o i l p roducti on  at  E l k H i l l s .  
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P OP ULAT ION DATA AND P ROJ ECTI ONS 
CENSUS TRACTS 34 , 35 ' and 36 

1 950 1 3 ' 1 48 } 1 960 1 2 , 436 Cens us data 
1 9 70 1 2 , 206 

1 980 1 1 ' 950 } Kern Co unty 
1 990 1 0 , 350 Pop u l a ti o n  
2000 9 , 000 P roj ecti a ns 

Th ese fi g ures p rovi de the bas i s  for th e s tatement i n  the F E I S  concerni ng 
the l ong- tenn dec l i ne of th e wes t-s i de area . However , aggregate fi g ures 
for 1 0  year peri ods may obscure s ub-areas where th e di recti on  i s  di fferent 
from tha t  of th e area as a who l e .  Pop u l ati o n  es ti mates for th e Ci ty of 
Taft , coveri ng only  th e i nco rpo rated a rea ( a nd exc l udi ng  Ford C i ty ,  Ta ft 
Hei g hts , and  South Taft ) show growth s i nce th e 1 9 70 cens us , parti cul arly 
s i nce 1 9 74 . 

Date 

Ap ri 1 1 ' 1 9 70 
J a n .  1 '  1 9 7 1  
J an .  1 ,  1 9 72 
Ja n .  1 '  1 9 73 
J a n .  1 ,  1 9 74 
J a n .  1 ' 1 9  75 
J a n .  l ' 1 9 76 
J u ly 1 ,  1 9 76 
J a n .  1 ' 1 9 7 7  
J a n .  1 ' 1 9 78 
J an .  1 ' 1 9 79 

POPUL.A.TION ESTIMATES , C I TY OF TAFT ( i ncorpo rated area only ) 
Po�ul ati o n  Source 

4285 U . S .  B u reau of th e Cens us 
4300 Ca l i forni a Dep t .  o f  Fi na nce Es ti mate 
4320 Cal i fo rni a Dep t .  o f  Fi nance Es ti mate 
4300 Ca l i forni a Dep t .  o f  Fi nance Es ti ma te 
4220 Cal i forni a Dep t .  o f  F i nance Es ti mate 
4440 Cal i forni a Dep t .  o f  F i nance Es ti mate 
4540 Ca l i fo rni a Dep t .  o f  Fi na nce Es ti ma te 
45 33 U .  S .  B ureau of th e Cens us E s ti mate 
4590 Ca l i forni a Dep t .  of  Fi nance Esti ma te 
4740 Ca l i fo rni a Dep t .  of  Fi na nce Es ti ma te 
4860 Ca l i fo rni a Dep t . of  Fi nance Es ti mate 

Thes e fi g ures repres ent grov-1 th fo r the Ci ty of Taft , wh i ch i s  not evi dent 
i n  the exami nati on  of  th e decenn i a l  cens us data . The Department of Fi nance 
fi g ures fo r 1 9 78 and 1 9 79 are the l a tes t revi s i ons , p ub l i s hed i n  May , 1 979 , 
a nd th ey i ndi cate an annual  g rowth ra te of 3% , wh i ch exceeds the growth 
of Kern County as a who l e  ( app roxi mately 2% per year } .  

Th ere i s  curren tly some hous i ng cons tructi on occurri ng wi th i n  th e ci ty ,  
wi th over 200 uni ts o n  th e drawi ng boards . There i s  evi dence of some 
cormnerci a l  revi ta l i zati on wi th i n th e ci ty .  The ci ty ' s bas i c i nd us try , 
however , rema i ns petro l eum p roducti on and s ervi ces . 

I t  mus t be  conc l uded , therefo re , th at  th e curren t  acti vi ty has b een s ti m
u l a ted by an  upward swi ng i n  th e petro l eum i ndus try cycl e i n  w es tern Kern 
Co u nty ,  a nd that  E l k H i l l s p roducti on  i s  o ne of th e components of th i s  
s ti mu 1 a ti on . Thi s g rowth i s  rega rded as short term i n  natu re and not as 
a revers a l  o f  th e l o nger- te rm dovm/'/ard trend of th i s  area . 
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C .  4 )  O n  page I I - 37 ,  the di scuss i on u nder b .  Loca l i ndi cates 9 9  s i ng l e fami ly 
uni ts were cons tructed between 1 9 74 and 1 9 7 8 .  Th ere were ano ther 1 26 
uni ts added i n  th e form of mobi l e  homes and apartments d uri ng the s ame 
four year peri o d .  Once agai n ,  th es e data were made avai l ab l e  to Mr . 
Vovaki s a t  U RS l as t  month . At the end of  th i s  paragraph , i t  i s  i ndi 
cated that 85% of l ocal housi ng i s  c l as s ed as s ub-s tandard . We  are 
not awa re ot the s tudy that woul d so  c l ass i fy so  much of hous i ng on  
the Wests i de a s  s ub-standard , b ut  we do reco gn i ze th e need for some 
s ub s ta n ti a l  i mp rovement ass i s tance fo r hous i ng .  

R .  The  b ui l di ng p ermi t data s upp l i ed to U RS Comp a ny l i s ts 6 m u l ti -fami ly 
u ni ts a nd 5 mobi l e  homes added duri ng  the peri od  1 9 74- 78 .  

C .  5 )  P age I I - 38 ,  no s treets wi th i n Ci ty of Taft a re menti oned , and our  i s  
tha t  they w i l l  b e  i mpacted by E l k  H i l l s  traffi c ,  both trucks and 
worker ' s  a utoITK>bi l es .  S i mi l arly , th e tab l e  ( 2 - 2 )  on page I I - 39 s hows 
no Taft s treets . 

R .  The ro ads l i s ted on  P age I I - 38 and on  Tab l e 2 - 2  on  I I - 39 a r e  thos e for 
whi ch the Ca l i forni a Depa rtment of Transportati o n  or  Kern County conduct 
traffi c cou n ts . 

Cons tructi on  and  operati on acti vi ti es at  E l k  H i l l s  wi l l  create i mpacts on  
th e Ci ty of  Taft ' s  road sys tem . S ome of th e truck traffi c transporti ng 
l i q ui d  petro l eum p roducts wi l l  pass  th rough town and  ta ke route 1 66 to 
i nters tate 5 .  Res erve emp l oyees wi l l  make use  of commerci a l  o utl ets i n  
Taft , i n cl udi ng res taurants and  banks . Th i s  i ncreas ed acti vi ty wi l l  re
s ul t  i n  addi ti o na l  traffi c on  Taft ' s s treets and competi ti on  for parki ng 
s paces . The i ncreas ed traffi c vo l ume wi l l  mean mo re ai r po l l u ti on and 
noi s e ,  and wear  and tea r  on ci ty s treets . I t  w i l l  a l so i ncrease  th e ri s ks 
of acci dents . 

C .  6 )  Page I I - 40 di s cus s es the Kern County S heri ff ' s  Department b u t  not the 
Taft P o l i ce Department .  I n  regard to the Dep u ty S heri ff ,  we note 
the i nc l us i on  of keep i ng o ut " graz i ng s h eep " as  part  of h i s  duti es .  
W e  wou l d i mp ress upon you that  l aw enforcement a cti vi ti es are more de
mandi ng th an wha t  th i s  paragraph s eems to i ndi cate . 

I n  fact , the fo l l owi ng data app l i es to the C i ty of Taft Po l i ce Depart
ment  i ncreas e i n  acti vi ty s i nce E l k Hi l l s  open- up : 

Arres ts Ci tati ons 

1 9 70 2 35 1 284 
1 9 7 1  1 82 1 226 
1 97 2  1 66 70 1 
1 9 7 3  208 1 052  
1 9 74 29 3 1 9 31 
1 975  507  22 1 5 
1 9 76 459 1 024 
1 9 77  443 2289 
1 9 78 645 1 72 1  
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Whi l e  i t  i s  i mposs i b l e  to de termi ne wheth er th i s  i ncreas e i n  acti vi ty 
was due to th e open- up of E l k H i l l s or  not ,  we bel i eve that  th e po i nt 
i s  made , for the Ci ty Po l i ce Department as wel l as Kern Co unty S heri ff , 
tha t i ncreas ed E l k H i l l s emp l oyment  wi l l  l ead to i ncreased po l i ce 
s ervi ces deman d .  

R .  The County S h eri ff ' s  Department i s  di s cus s ed i n  more deta i l becaus e i t  has 
res po ns i b i l i ty for l aw enforcement on The Res erve .  The Taft Po l i ce Depart
ment i s  a l s o  menti oned . As noted i n  the res pons e to co11111ent r. of  l etter 
1 8  ( Kern Co unty P l anni ng Corrrni s s i o n )  on Page X I - I I I  of the F E I S , the 
Sheri ff ' s  Depa rtment  has i ncreas ed i ts ni g h tly patro l  of  the res erve from 
o ne to two men . I n  addi ti o n , th e  S h eri ff ' s  Department has reported a 
moderate i ncreas e i n  thefts of o i l dri l l i ng s upp l i es ,  b ut  attri bute th i s  
to a 1 1 p roducti o n  acti vi ti es o n  the Wes ts i de ,  a nd not on ly  to E l k Hi l l s . 
I n  genera l , the recent growth i n  the Ci ty o f  Taft ,  di s cus s ed i n  the re
sponse to Comment 3 ,  can be expected to res u l t  i n  a mi no r i mpact  o n  l ocal 
po l i ce s ervi ces . 

C .  7 )  Page I I -40 i ndi cates tha t  th e Kern County Fi re Department i s  wel l 
es tab l i s hed i n  both Bakers fi e l d  and Taft . Our  concern i s  th at there 
i s  no di s cuss i o n  of  the Ci ty of Taft Fi re Department . When i ncreased 
res po ns es to demands upon the Kern County F i re Department at  Taft 
are recei ved , what  wi l l  be  the added p res s ure on  the Ci ty of Taft to 
s erve o ther  uni nco rpo rated areas ? E ven i f  th e Kern Co unty Fi re Depart
ment  i s  i ncreased s uffi c iently to s erve the addi ti ona l  growth a t  E l k 
H i l l s , th ere s ti l l  wi l l  be a defi ci ency i n  th e abi l i ty of  th e Co unty 
Fi re Department to serve other  u ni nco rpo ra ted a reas . 

R .  The Ci ty of  Taft ' s  Fi re Department  i s  di s cus s ed i n  the text i n  both the 
e nvi ronmenta l  s e tti ng s ecti on  ( page I I -40 ) and the envi ronmental  i mpacts 
s ecti on ( page I V-48 ) . Whi l e  s uffi ci ent fi re- fi gh ti ng s upport for E l k  H i l l s  
can b e  expected from  the Kern County Fi re Departmen t ,  i t  i s  co ncei vab l e  
that i n  the event  o f  a l arge fi re , th e Ci ty of Ta ft cou l d  be req ues ted 
to p rovi de back- up for the county i n  the uni nco rpo rated areas . 

C .  8 )  O n  a n  unmark ed page , u nder 3 )  Mi ti g ati o n  Meas u res , the Fi na l E I S  men
ti o ns tha t  " s i g n i fi cant l a nd us e or  envi ronmenta l i mpacts wou l d be 
regu l ated by the Cal i fo rni a E nvi ronmenta l Q ual i ty Act" . We do not 
s ee th e Ca l i fo rni a Envi ronmental  Q ual i ty Act ( CEQA ) as capab l e  of 
11  reg u l ati ng" a ny 1 a nd use or  en  vi ronmenta 1 i mp acts . A 1 1  CEQA does i s  
to di s cl os e  to deci s i on  makers what  s uch i mpacts mi g h t  be .  W e  a l s o  
wonder about the " operati o na 1 s tructu re" whi ch woul d mi ni mi ze 1 a nd 
us e i mpact . Whi l e  we ag ree there i s  s uch a s tructure , w e ' re no t 
s ure th at  i t  wou l d act to mi n i mi ze i mpacts . I n  fact , th ere i s  a 
di s ti nct pos s i b i l i ty s uch a s tructu re i n  the Ci ty of Taft wo ul d react 
to growth i n  a pos i ti ve way ,  th ereby exacerbati ng i mpact . We i nter
p ret 11 mi ti gati o n  meas ures " to mean actua l , tang i b l e meas ures whi ch 
can be taken by l ocal  government to ame l i orate the affects of any 
i mpacts . CEQA s i mp l y  does not do th i s ,  a nd we do no t k now of  a ny 
11 bai l o ut" p rogram wh i ch wi l l  he l p the Ci ty of Ta ft i n  the event that 
the Ci ty o ver- reacts . 
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R .  Th i s  s tatement  appea rs o n  page I V- 32 of  The F i na l  Envi ronmental I mpact 
S tatement and  refers to a ny majo r  i ndus tri a l  devel opme nt whi ch may occur 
i n  the E l k H i l l s area as a res ul t  of  i ncreas ed o i l p roducti on at  th e 
Res erve . At p res ent , petro l eum and l i q u i d  petro l eum p roducts p roduced at  
E l k H i l l s are trans ported out  o f  the area fo r refi ni ng and marketi ng . 
Thi s s tatemen t  recogni zed th e pos s i b l i ty tha t  s ome p roces s i ng faci l i ti es 
may b e  attached to the area . S tri c tly s pea ki ng , the Ca l i fo rni a E nvi ron
menta 1 Q ua 1 i ty Act do es not create a regul atory proces s , a 1 though  i t  does 
pro vi de the means to i denti fy i mpacts of p roj ects a nd methods to e l i mi nate 
o r  mi ti gate s uch i mpacts . Potenti al governmental  p rograms wh i ch may 
provi de mi ti gati o n  ass i s ta nce are di s cus s ed i n  the  response  to comment  9 .  

C .  9 )  P ag e  I V- 39 , th e fi rs t paragraph menti o ns a " l ack of  tax bas e  from 
government  acti vi ti es " . We be l i eve tha t  th i s  i s  even greater evi 
dence tha t  the federa l government mus t s omehow compens ate for i mpacts 
wi th i n  the l oca l  a rea . We bel i eve tha t  th e E I S  s hou l d menti on  that  
i n  every o ther  cas e ,  the federal  government  p rovi d es for i mpact ass i s 
tance i n  s o me way , s uch as : 

a )  p ayments i n  l i eu of  taxes 
b )  s ub venti ons to the s ta te on BLM l ands 
c) ad va l orem taxati o n  on l eas eho l ds ,  s uch as tho s e  i n  NPR-2 

I f  there is  no way fo r the federa l go vernment to compens ate the l oca l 
a rea for i mpacts , s h o u l dn ' t  the E I S  i ndi cate tha t thi s i s  a s evere 
soci oeconomi c b urden o n  the Wes ts i de ,  and  the Ci ty of  Taft i n  parti c
ul a r? 

R .  I n  o rder for federa l funds to be  a l l o ca ted to Taft o r  a ny l oca l i ty for 
i mpact as s i s tance ,  a s p eci fi c p rog ram ard admi n i s trati ng apparatus mus t 
be  es tab l i s h ed by Co ngres s  to d i s pens e s uch as s i s tance . Both U RS Co!JlJany 
and Ta ft ' s  co n s ul tan t ,  Mr . Ted Krei nes have revi ewed exi s ti ng federa l 
p ro g rams a nd  i denti fi ed s everal , wh i ch do not app ly  to the Taft- E l k  Hi l l s  
s i tuati o n .  I n  a memo to the Ci ty of  Taft , Mr .  K rei nes revi ewed p rograms 
admi ni s tered by the Depa rtment o f  E nergy , the Economi c Devel opment Admi n
i s trati o n  of the Depa rtment of Commerce ,  Th e Department o f  Hous i ng a nd 
Urban Devel opment ,  a nd th e Department o f  Defens e .  Anoth er p rogram i n  
the " non-app l i cab l e" category was es tab l i s hed  by Secti o n  601  o f  th e 
Powe r P l ant a nd I ndus tri al  Fuel U se  Act o f  1 9 78 .  Th i s  p rogram ,  for whi ch 
the Farmers H ome Admi n i s trati on  of the Department  o f  Agri cul ture i s s ued 
p ropos ed regu l ati o ns i n  March 1 9 79 ,  p rovi des ass i s tance to areas i mpacted 
by coa l and/ o r  u ran i um devel opment acti vi ti es . Thus , the concl us i o n  
reached earl i er by bo th URS Company and Mr . Krei nes tha t  no federa l p ro 
grams a re p res ently avai l ab l e  whi ch cou l d app ly to the Taft s i tuati on , 
mus t be  re- affi rmed . 

However , a b i l l  of  b road  s co pe enti tl ed the " I nl and  Energy I mpact  As s i s 
tance Act of 1 9 79 11 has  been i ntroduced i n  Co ngres s . Th i s  b i  1 1  , whi ch 
i s  di rected at energy deve lopment not  covered by oth er p rograms s uch as 
the Coas ta l E nergy I mpact  P rogram , s eems to be ta i l o rmade  fo r the Ci ty 
of Taft . The b i l l  wo u l d p ro vi de  $ 1 50 mi l l i o n  for each of  the next fi ve 
yea rs to reg i ons , s tates , a nd l oca l governments fo r both p l ann i ng a nd 
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cap i tal needs a ri s i ng from domes ti c energy deve lopment .  E l i g i b i l i ty fo r 
ass i s tance i s  bas ed upo n :  

1 .  Energy reso urce devel opment i n  the a rea ; 

2 .  Energy p ro duced bei ng cons umed el s ewhere ; 

3 .  S i gni fi cant i nc reases i n  pop u l ati on or  emp l oyme n t ;  

4 .  The p roj ect wi l l  res u l t i n  a defi ci t i n  p ub l i c  faci l i ti es ,  emp l oy
ment , or  o th er di s l ocati on  i n  the l ocal  economy .  

An energy i mpact p l a n ,  funded under th i s  b i l l , i s  neces s a ry i n  o rder 
for a corrnnuni ty to recei ve i mpact as s i s tance.  Th i s  p ro g ram wou l d  be  ad
mi ni s tered by th e Depa rtment  of Commerce .  I t  i s  recommended that  th e 
Ci ty of Taft fo l l ow th e p ro gres s o f  th i s  b i l l  th rough Co ngres s , s i nce 
i t  s eems to p ro vi de the bes t  hope  fo r any federa l i mpact as s i s tance .  

C .  TO )  Page I V- 39 , th e next paragraph i ndi cates that th e Taft Ci ty Co unci l 
" cou l d ens ure tha t  s ubcontracts p rovi de for maxi mum emp l oyme nt  o f  
l o cal  s urp l us l abor and mi ni mum burden on  muni ci pa l  and coun ty i n 
fras tructure , "  but  we ' re no t s ure s uch a req ui rement cou l d be  enforced . 
P eop l e  own l a nd , th ey are app roached by th os e who are i n  a pos i ti on 
to deve l op i t , and unl ess a ci ty w i s h es to face l i ti gat i o n  on  p roperty 
ri g h ts i s s ues , th e ab i l i ty to devel op l a nd cannot b e  abroga ted . 

R . Concur .  The app l i cabi l i ty of th i s  tech n ique  as a mi ti gati o n  meas ure 
req ui res further l egal  res earch . 

C .  1 1 )  P age I V- 39 , the next paragraph i ndi cates that  th e Kern Co unty Counci l 
of  Go vernments ( COG ) mi g h t  be  a good vehi cl e th rough wh i ch i nfras tru
ture , co ns tructi on and di vers i fi cati on of p l a nni ng coul d occur .  We 
agree , b ut we wou l d  a l s o  note tha t  gi ven the ex pos t facto natu re of  
th i s  E I S ,  we wi l l  need to move swi ft ly . Th i s  woul d i ndi cate that  the  
ci ty i ts el f ,  commo nly the reci pi ent of  s uch i mpact asses s men t grants 
anyway , wou l d  be  the p roper agent for dea l i ng wi th th e federal govern
men t ,  recei vi ng th e moni es neces s a ry to mi ti gate i mpacts and to p l a n 
and co ns truct s uch faci l i ti es as found neces s a ry .  

R .  The Kern County Counci l o f  Governments was i denti fi ed i n  the F E I S  as ve
h i c l e  to p l an fo r economi c di vers i fi ca ti o n  i n  wes tern Kern County becaus e :  
( 1 )  i t  i s  comp ri s ed o f  rep res entati ves of coun ty and l ocal government ;  
and ( 2 )  as a COG i t  i s  a funnel for federa l and s tate grants to l oca l 
governments . I n  th e abs ence of di rect federal i mpact as s i s tance ( p l eas e 
s ee respons e  to corrnnent 9 ,  whi ch concl udes that no federal as s i s tance 
p rog rams a re p res ently avai l abl e ,  whi ch are di rectly app l i cab l e  to th e 
Ci ty of  Taft) , exi s ti ng federa l a nd s tate p rograms , s uch as the s ewerage 
cons tructi on  p rogram , wi l l  have to be uti l i zed to provi de needed i nfras
tructu re i mp rovements . Th e COG cou l d coordi nata and exp edi te the p l anni ng 
requ i red for s uch p rograms . 
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C .  1 2 ) On page I V-40 , under b .  Operati ons -Rel ated , w e  fi nd the di s cus s i on 
of  emp l oyment i n-mi g rati o n  i nadeq uate . Our  Memorandum #2 , wh i ch i s  
attached , d i s cusses th i s  phenomenon i n  detai l .  The maj o r  defi ci ency 
i n  the U RS a na lys i s  l i es i n  the fact that i n -mi grati o n  can be  p re
di cted , co n trary to the s tatement  i n  the l as t  paragraph of tha t  s e c
ti on . Furthermo re ,  we p redi ct  a l arger deg ree of i n-mi grati o n  than  
does the Fi na l E I S .  Fi nal ly , i n-mi grati on of  l abor i n  s p eci fi c 
i ndus tri es s uch as oi l p roducti on a nd th ei r rel a ted s ervi ces wh i ch 
i s  l es s  tha n the n ew  l abor req ui red for the p roj ect ,  means that  
s ome l abor i s  comi ng from other Kern County o i l p roducti o n  p roj ects . 
Al l the data we have been abl e to u ncover i ndi cates that Kern County 
i s  cons i s tently growi ng i n  terms of oi l p roducti o n  emp l oyees . Th i s  
means tha t  oi l emp l oyees wi l l  not be borrowed from other  p roj ects 
to s e rve E l k H i l l s ,  but  rather wi l l  be  i mported from j obs e l s B<Vhere .  
Therefore , the tota l amo unt o f  l abor req ui red for El k H i l l s can b e  
cons i dered net i mmi g rati o n .  

R .  Memorandum #3 , wh i ch a ttempts to deve l op future commu tati o n  p atterns 
to the Ci ty of Taft i s  bas ed on the emp l oyment  forecas ts devel oped i n  
Memorandum #2 . I n  vi ew o f  our  res ervati o ns abo u t  thos e forecas ts , as 
exp ress ed i n  th e respo ns e to comment 2 above , we do not feel Memorandum 
#3 i s  us efu l for the FEI S . Al s o ,  th i s  wo rk i s  of  a broader s cop e ,  
coveri ng a l l emp l oyment and  the enti re wes ts i de ,  i ncl udi ng Cens us Tract 
33 . 0 1 . As i ndi ca ted i n  the response  to comment 2 ,  we do not feel that 
i nc l us i o n  of  th i s  tract i s  val i d  for purpos es of  th i s  s tudy .  Al so , i n  
th i s  regard , we no te that  the popu l ati on fi g u res gi ven for Cen s us Tract 
33 . 0 1 i n  F i g u res 6 and  7 on  page 8 of memo randum #3 appea r  to be i n  error .  
These fi g u res bel ong  to Cens us Tract 3 1 . 0 1 , whi ch l i es i n  the sou thern 
Bakers fi el d a rea . A comp a ri s o n  of th e Kern County P l anni ng Department 1 s 
fi gures for thes e two tracts s ugges ts that  thi s error wou l d  s i g ni fi cantly 
affect the enti re ana lys i s .  

Cens us Tract 1 960 

31 . 01 

33 . 0 1 

425 

5044 

1 9 70 

3453 

4380 

1 980 

5 550 

4 1 50  

Sou rce : Kern Co unty P l an ni ng Department  

1 990 

7500 

3 700 

2000 

1 1 000 

3500 

C .  1 3 ) Page I V-40 , under 3 .  H o us i ng ,  a .  Cons tructi o n - Re l ated , the fi g ures 
for the Bakers fi el d  metropo l i tan area i nc l u de a reas as fa r rellX)ved 
from Taft as Ri dgecres t ,  a fu l l  day 1 s j ourney away , thereby p utti ng 
much of th i s  ho us i ng i n  a comp l ete ly di fferent  market .  More i m
portan tly ,  no menti on  i s  made of the l ocal hous i ng market i n  Taft.  
We conti n ue to ma i ntai n  that th i s  market is s everely i mp acted , a nd 
therefore s hows a no o r  l ow vacancy rate . Under b .  Operati on -Rel ate d ,  
i t  i s  noted that 400 to 500 hous i ng un i ts w i l l  b e  needed , b u t  o n ly 
ha l f of th es e wou l d  be commu ti ng from the Bake rs fi el d area . Whe re 
w i l l  the oth er h! l f  o f  thos e uni ts l ocate? I f  they are to occur i n  
Taft , under co ndi ti o ns of a n  i mpacted hous i ng market , how can Taft 
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provi de for them? I f  the Ci ty of Taft responds to the hous i ng de
mands , and  i f  the i nfras tructure i s  " o ver-burdened" as you i ndi cate 
on page I V- 39 , who wi l l  h el p  i mprove th e i nfras tructure i n  order to 
accomodate the addi tional  popu l ati on i n  the C i ty of Taft? 

Our  p ri ma ry concern i n  th i s  poi nt i s  tha t th ere has been no di s cus s i o n  
o n  th e l o cal hous i ng ma rket i n  Taft ,  wh i ch i s  s everely i mpacted . 

R .  W e  concur th at th e open- up o f  E l k H i l l s wi l l  i mpact th e Taft hous i ng 
market . Al tho ugh  app roxi mately 70% of El k H i l l s  p ermanent l abor force 
i s  p res ently l i vi ng i n  Bakers fi el d ,  th e rema i nder ,  approxi mately 1 35 
emp l oyees , are l i vi ng i n  Taft and o ther  wes ts i de l ocati ons . We woul d 
ass ume a s i mi l ar di s tri b uti on  for the remai ni ng new emp l oyees . The Kern 
County P l anni ng  Department  es ti ma ted Ta ft ' s  hous i ng s tock on J u ly l ,  1 9 77 ,  
to be  1 900 uni ts .  Thus , the El k Hi l l s  i mpact  wou l d affect a maxi mum of  
7% of  Taft ' s  hous i ng s tock  ( ass umi ng a l l 1 35 emp l oyees l ocated i n  Taft ) . 
Thi s i s  a s i gni fi ca nt i mpact .  

C .  1 4 ) O n  p age I V-4 1 , the E I S  s tates that there i s  " no means to q uanti fy 
th i s  i mpact" as rel a ted to regi o nal  trave l patterns i n  the area. 
On  the contrary ,  there are es tab l i s he.d  techn iq ues to do th.i s ,  amo ngs t 
whi ch i s  the very s i mp l e  method o f  as s i gn i ng the addi ti ona l  traffi c 
created by the proj ec t  acco rdi n g  to the current as s i gnment of traffi c 
i n  the area . Therefore , i f  40% of  the traffi c goes to Taft i n  1 9 74 , 
i t  i s  s afe to as s ume tha t  40% o f  the addi ti onal  traffi c mi gh t go to 
Taft i n  1 9 78 or  1 980 . The  o n ly reason that thes e percentages woul d 
change , and  we bel i eve they wi l l ,  wou l d  be  i f  the l o cati ona l patterns 
of the pop ul ati o n  were changi ng . Thi s i s  the pri mary po i nt wi th 
whi ch we take i s s ue wi th the F i nal  E I S : w here th e future growth 
wi 1 1  go . 

R .  The comp l ete s entence i n  q ues ti on above reads : 

" The  cons tructi on  workers and  thei r fami l i es wou l d us e the 
regi o na l  road netwo rk for tri ps  not rel ated to the Naval  
P etrol eum Res erve ,  but there i s  no means to q uanti fy th i s  
i mpact . "  ( u nderl i ni ng a dded) 

Th e cons tant s h a re method of as s i gni ng tri ps ,  des cri bed abo ve ,  has i nher
ent  l i mi tati ons , parti cu l arly when app l i e d  to a temporary pop u l ati on  
s uch as  cons tructi on wo rkers . None the l ess , thi s i s  no t to deny that 
the E l k H i l l s p roj ect wi l l  ha ve traffi c i mp acts on the C i ty of Taft ; there 
Ni l l  be  s uch i mpacts . P l eas e refer to response  to comment 5 for a di s 
cuss i on o f  th i s  i s s u e .  

c .  1 5 )  P age I V-41  i ndi cates that  11 1 700 to 2500 11 dai ly tri ps  by cons tructi on  
workers wi l l  b e  made wh i l e  El k H i l l s i s  bei ng bui l t . The paragraph 
go es on to s tate that  " mos t  o f  these  wo rkers wou l d  be expected to l i ve 
wi th i n  th e Ci ty of Bakers fi el d wh i l e  the res t  wo ul d res i de i n  other 
nei ghbo ri ng communi ti es " .  We bel i eve that thi s analys i s s houl d be 
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mo re s p eci fi c and  es ti mate wh i ch nei ghbori ng  corrrnuni ti es wou l d hou s e  
these co ns tru cti o n  workers . Mos t  i mporta nt ly , w e  wo u l d l i ke t o  k now 
how many of thos e cons truction  wo rkers a re s een  to b e  l i vi ng on  th e 
Wes ts i de ,  and  i n  th e Ci ty of Taft s p eci fi ca l ly . 

R .  W e  h ave not u ndertaken a s urvey o f  th e res i denti a l  l o cati on  o f  th e co n
s tructi on fo rce at E l k Hi l l s  a nd do no t feel thi s i s  req ui red for p u rpos es 
of th e F E I S  for the fol l owi ng reasons : 

1 .  The compo s i ti o n o f  the cons tructi on  fo rce i s  co ns tantly changi ng  ( s ee 
fi g u re 4- 1 o n  p age I V- 35 ) ; 

2 .  The i mpacts o n  traffi c from constructi on worke rs wi l l  b e  s hort- term 
i n  dura ti on and mi no r i n  effect o n  th e regi o na l  road sys tem . 

However , th e FE I S  does a l l oca te p roj ected tra ffi c vo l umes duri ng peak 
cons truction  p eri ods  to the regi ona l  road network ( s ee fi gure  4-4 on 
page I V-43 ) . 

C .  1 6 )  Under the fi rs t p a ragraph of  I V-42 , Operati o n ,  the E I S  i ndi cates an  
i ncreas e of 1 52 tri ps  due to new emp l oyees . W e  wo u l d fi n d  that  fi g ure 
very l ow ,  regardl ess of  the th ree- s h i ft b reakdown , es p eci a l ly when 
vendors a nd the co ncentra ti on of workers duri ng  the day s h i ft a re con
s i dered . We s ugges t that  you b reak out the rati ona l e for the numb er 
1 52 .  

R .  The fi g u re refers to new , permanent emp l oyees a t  the res erve . Vendors 
a re esti mated to number-300 per day or  600 tri p s  per  day , a nd a re menti o ned 
i n  the l as t  para g raph o n  p age I V- 42 . 

C .  1 7 ) Page  I V-45  i nd i ca tes th a t  s ubs ta nti a l  truck tra ffi c wou l d  be  created 
to l i nk th e NPR- 1 gas p l a nts a nd the rai l road s i di ng eas t of Taft . 
The as s ump ti o n  i s  that  a l l of  thi s traffi c wou l d  occur o n  roads o u t
s i de of  the Ci ty of Taft . However , we  q ues ti o n  wh eth er the s ame 
tra ffi c pattern wi l l  a lways be  fo l l owed . We a l so  q ues ti o n whether 
some of these tri p s  wi l l  no t head th rough Taft on  thei r way to  or  from 
thei r des ti na ti o n i n  o rder to take care of o ther  functi o ns , i ncl udi ng 
l u nch , a s top at  the bank , etc .  I n  addi ti o n , th ere wi l l  be automobi l e  
traffi c rel ated to the l ocati on o f  th e rai l road s p u r  wh i ch wi l l  b e  
funnel l ed th rough the l oca l Taft s treet sys tem. We wo u l d l i ke a 
breakdown o f  how th i s  tra ffi c wi l l  i mpact the Ci ty of Taft , esp eci al ly 
i n  vi ew of our a l ready deteri o rated s treet sys tem . 

R .  Co ncur .  Some o f  th i s  traffi c wi l l  i nevi tab ly  fi nd i ts way i nto th e C i ty 
of Taft , and thi s w i l l  p roduce a g reater s tra i n o n  the l oca l s treet sys tem .  
P l eas e s ee respons e to commen t  5 for furth er di s cus s i on .  

C .  1 8) Page I V-46 , u nder Mi ti gati on ,  s evera l recommended meas ures a re di s 
cus s ed i n  the fi rs t paragraph . Al l o f  them a re 11 so ft11 adv i s o ry-type 
programs , and  none i n vol ve the expendi ture o f  hard dol l ars . I s n ' t  
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th i s  a p l ace wh ere the federa l government , ei ther th rough th e D e
partment of  E nergy or  the Department of Tra nsportation , can con tri 
bute do l l a rs to h el p  eas e a p rob l em? Shou l dn ' t  thes e p rograms b e  
menti o ned a nd the amo unt  o f  do l l ars i nd i ca ted? 

R .  P l eas e refer to  respons e to  comment 9 .  

C .  1 9 )  P age I V- 46 ,  under Po l i ce Servi ces , i mp l i ed that a l l  of  the i mpacts 
w i l l  be  o n  the Sheri ff ' s  Department o f  Kern County .  We ma i ntai n 
that th e Ci ty of . Taft wi l l  grow as a res u l t  of E l k H i l l s and tha t 
th i s  g rowth wi l l  req ui re growth i n  po l i ce s ervi ces for th ree 
reas o ns : 

a ) cons tructi o n  rel a ted emp l oyment wi l l  recreate i n  Taft.  

b ) s ome of th e operati ons - rel ated emp l oymen t wi l l  l i ve i n  
Taft . 

c ) a l l emp loyees , whether cons tructi on , opernti ons o r  vendors 
vi s i ti ng E l k  H i l l s ,  s ooner or  l a ter end up us i ng Ta ft es tab
l i s hments a nd creati ng , as i ndi cated earl i er ,  g rea ter po l i ce 
acti vi ty .  

Some es ti mate of  th i s  i ncreased acti vi ty s hou l d be  made , i f  only 
based upo n  th e da ta offered u nder the earl i er poi nts .  

R .  P l ease  s ee res po ns e to cormient 6 .  

C .  20 ) X I - 1 1 6  i ndi ca tes a comment from the Ci ty o f  Ta ft q ues ti oni ng the 
Cal i forn i a Depa rtment of F i nance popu l at ion  es ti mate .  We h ave di s 
cus s ed our  co ncern fo r us e o f  numbers wh i ch do not s how actua l 
g rowth i n  the Ci ty of  Ta ft , s i nce we have p roperly rep res ented 
them w i th documented da ta . We thi nk tha t th i s  enti re pres entati on 
of documen ted da ta s hou l d be  a part o f  your Fi na l E I S . 

R .  P l eas e s ee respons e to corrunent 3 .  

C .  2 1 ) Under the s ame group o f  cormients from the Ci ty of Ta ft , b . , the 
Fi na l E I S  notes that the " text has been revi s ed to i nc l ude the mo re 
current data" . We wou l d  once agai n di rect your a ttenti on to 
corrrnents made  i n  other porti ons o f  thi s l etter whi ch i ndi cate that 
a l l  the current da ta made ava i l ab l e  to the URS Corporati o n  have not 
been i ncorpora ted i n to the Fi na l E I S . Attached to thi s l e tter a re 
the type o f  da ta whi ch we fee l s hou l d b e  abs trac ted and a ttached 
to your doc ument . 

R .  P l eas e s ee res po ns es to corrments 2 and  3 .  

C .  2 2 )  P a ge X I - l l 6  s ug ges ts tha t ho us i ng constructi o n  is  " s tron g ly  i n 
fl uenced by nati ona l and  s tate economi c condi t ions and i nteres t 

X I - 12 7  



rates 11 • Thi s has  never been the s i tuati on  i n  Taft as far as we ' ve 
been abl e to te l l , s i nce Taft i s  a 11 mi ni - eco nomy11 unto i tsel f .  
For examp l e ,  when Chevron U . S . A . , I nc .  evacuated i ts 1 1 -C camp , i nter
est rates were l ow and new hous i ng were h i gh i n  the S tate of Cal i forni a .  
However , due to th e evacuati on  of 1 1 -C ,  no bu i l di ng too k  p l ace i n  the 
l ocal i zed market of Taft . We conc l ude ,  on the o ther hand , that  now 
tha t  the dema nd i s  evi dent , bui l di ng wi l l  occur i n  Ta ft regardl ess 
of  i nteres t ra tes or  macro-economi c condi ti ons . Th i s  po i nt goes o n  
t o  menti on bui l di n g acti vi ty " p ri or t o  J u ly 1 9 76 11 as not attri butab l e  
to th e E l k Hi l l s open-up . We are not aware of a n  up s u rge i n  bui l di ng 
acti v i ty pri or  to 1 9 76 . I n  fac t ,  the ma teri a l  p rov i ded Mr . Vovaki s 
of th e U RS Company i ndi cates that  mos t of the b ui l i ng acti vi ty occurred 
s ubsequent to E l k  H i l l s open-up . 

R .  The s tatement  q uoted  above i s  taken o ut  of con text . The  comp l ete s entence 
on page XI - 1 1 3  of the fE I S  rea ds : 

11 I t  s hou l d be  no ted , however , that hous i ng cons tructi on i s  
s tro ngly i nfl uenced by na ti o nal  and s ta te economi c co ndi ti ons 
a nd i nteres t rates , as wel l as  by l oca l economi c s ti mu l ants . 11 ( underl i ni ng s ti mul a nts ) 

The  re l a ti ve i mporta nce of the vari o us factors i nfl uenci ng ho us i ng co n
s tructi on wi l l  vary from p l ace to  p l ace . 

Th e data p rovi ded to URS Company i ndi cates the fo l l owi ng  b ui l d i ng p ermi ts 
i s sued  for s i ng l e- fami ly dwel l i ngs i n  Taft : 

1 9 70 2 1  1 9 75  2 1  
1 9 71 2 1 976 
1 9 7 2  2 J anuary-J u ne 34 
1 9 73  0 J u ly-December 1:2 
1 9 74 1 1 9 7 7  27  

1 978 1 4  

Thes e fi gures are the bas i s  of the s ta tement i n  the F E I S  that  11 • • •  the 
i ncreas ed b ui l di ng acti v i ty p ri or  to J u ly 1 9 76 canno t  be  attri b uted to 
E l k H i l l s  s i nce that  i s  the da te that  open-up of th e res erve occurred . "  
These fi g u res s how 56 b ui l di ng permi ts i s s ued for s i ng l e- fami ly dwel l i ngs 
i n  th e 2- 1 / 2  years i mmedi ately p recedi ng open-up , and 53 permi ts i n  th e 
2 - 1 / 2  years i mmedi ate ly  fo l l owi ng . Th i s  i s  a fai r ly cons i s tent  rate of  
cons truc ti o n .  I t  i s  no ted a l so tha t the years 1 975-78 were , by coi nci 
den ce perhaps , years of  dec l i ni ng i n te res t rates and  n a ti ona l  economi c 
expans i on .  

C .  2 3 ) O n  page Xl - 1 1 7 ,  u nder comment  d . , the text notes tha t  11 the  govern
men t  i s  wi l l i ng to cooperate wi th l oca l  governme n ts to i denti fy and 
dea l wi th l ocal  i mpacts of  th i s  p roj ect° . We are aware of your 
i ntent to ass i s t  w i th thi s  p rob l em ,  b u t  we do not have a ny i ndi ca
ti o n ,  es p eci a l ly  from the Department of E nergy , that  E..!J.t i mpact 
as s i s ta nce wi l l  be  made avai l a bl e  to the  Ci ty of Taft . Therefo re ,  
the s tatement  tha t there i s  a government "wi 1 1 i ngnes s 11 i s  not s ub-
s tanti a ted wi th a ny documenta ti on .  Only the fi na l  s entence , a l l udi ng 
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to your cooperati on wi th us i n  the effo rt i s  h e l d out as hope that  
s ome tangi b l e rel i ef wi l l  be made  avai l ab l e to  the  Ci ty of Taft . We  
woul d req ues t s ometh i ng s tronger th an a ki nd ass ump ti o n  here.  

R .  P l eas e s ee res po ns e  to comment 9 .  

t .  2 4 )  U nder  e . , o n  th e s ame page , yo u i ndi cate i n  the F i nal t: IS  that 
g rowth wi l l  occur someHhere , but pri ma ri ly i n  Bakers fi el d ,  as opposed 
to th e Ci ty of  Ta ft . We wo u l d  o nce agai n poi nt to the neces s i ty for 
acknow l edgi n g  tha t ei ther way , there wi l l  be  a total  i n-mi grati o n  o f  
l abor to s erve E l k H i l l s .  I f ,  i n  effect ,  we are " s teal i ng' '  emp l oyees 
from Oi l da l e  and  S tockda l e  to wo rk i n  E l k H i l l s , thei r j obs w i l l  b e  
rep l aced by o thers who wi l l  have to come i n to Kern Co unty from 
other poi nts o uts i de th at area . The to tal effect i s  s ubs tanti a l ly 
grea ter i n-mi grati o n  th an  that reported i n  the Fi na l E IS . F urther
more , the VMT cons eq uences of a travel p a ttern heavi ly  ori ented to
ward Bakers fi e l d  i s  not adeq uately di s cus s ed i n  the Fi na l E I S . 

R .  These i s s ues have  been co vered i n  prev i o us comments . 
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Persons Contacted for Th i s  S tudy :  

Mark Boyd , Berry Ho l di ng Company , Ci ty o f  Taft 

Rodney Nahama , Ca l i fo rni a I ndependent P roducers Ass oci ati o n , Bakers fi el d  

Ted H i l to n ,  Kern Co unty P l anni ng Di recto r ,  Bak ers fi el d 

J o h n  Fo l pmers , Kern Co unty P l ann i ng Department , Ba kers fi e l d 

P res ton Hi l l , Gary D ri l l i ng Co . ,  Bakers fi e l d  

Taft Chamber  o f  Commerce 

J i m  Mccutchen , Wes tern O i l a nd Gas As soci a ti on 

Cal i forni a Depa rtmen t  o f  Fi nance 

S teven Wri g h t ,  C i ty Manage r ,  Taft 
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1 .  General  

Append i x  C 

R i s k  Asses sment 

Two maj or  c atego r i es o f  r i s ks have been i denti f i ed :  f i re and/o r 

exp l os i o n wh i c h threaten p r i mari l y  personne l  and prope rty and s econdar i l y  

the e n v i ronment ; and o i l sp i l l s  wh i c h  threate n p r i mari l y  the e n v i ronment .  

Th i s  r i s k  asse ssment wi l l  cons i de r  the deg ree to  wh i ch these  ri s ks ,  and 

other mo re obscure ones wh i c h may be i de nt i f i ed ,  occur at the NPR- 1 s i te ,  

and the meas ures wh i ch are cu rre n t l y  taken to a s s u re that these  ri s ks 

rema i n wi th i n  the acceptab l e l i m i ts .  

A product i o n  f i e l d i n  wh i c h l arge quant i t i e s  o f  o i l ,  gas , and natural  

gas l i q u i ds are hand l ed  i n  a vari ety o f  operat i ons  and proce s s e s  i s  s ub

j ect at a l l t i me s  to the pos s i b i l i ty o f  f i re ,  exp l os i on o r  a comb i nat i o n  

o f  both . S i nc e , these  haza rds are we l l recogn i zed  by ope rat i ng pers onne l , 

the necessary precaut i ons  to pre vent acc i dents are h i gh l y  deve l oped and 

the c apab i l i ty to cope wi th s uc h  acc i dents as do occur are l i kewi s e  re

spons i ve .  Desp i te the bes t  o f  precauti ons , howe ve r ,  acc i dents d o  happen , 

s ometi mes wi t h  ser i ous  cons equence s .  The deg ree  o f  ri s k  wh i ch i s  ac

ceptab l e  wi l l  be d i s c u s s e d  l ate r .  

The tran s fe r ,  p roces s i ng ,  and s torage of l arge quant i t i e s  o f  c rude 

o i l i ne v i tab l y  res u l ts i n  s ome l os s  and i n  sp i l l s . Aga i n recogn i z i ng the 

i nev i tab i l i ty o f  s uc h  acc i de nts i n  th i s  type of operati o n , s p i l l  conta i n

me nt tec h n i ques have been  h i gh l y  dev e l oped and app l i ed .  Thus , for examp l e ,  

a l l l arge s torage tanks are conta i ned wi th i n  berms wh i c h are capab l e  o f  

ho l d i ng 110 percent o f  the tan k 1 s contents i n  t h e  event o f  tan k fa i l ure .  
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To protect aga i nst  sp i l l s  outs i de of d i ked area s ,  a ser ies  of secondary ,  

and  i n  some p l aces tert i ary ,  earthern darns have been empl aced a t  s trateg i c  

po i nts i n  rav i nes  and other runoff cha nnel s such that any sp i l l ed o i l 
w i l l  be conta i ned wi th i n the boundar ies  of the fac i l i ty .  Thus , a l though 
sp i l l s  occur wi th some reg u l a r i ty ,  they are us ua l l y  conta i ned , preventi ng 
further contam i na t i on and fac i l i tat i ng recovery .  

F i g ure C-1  s hows the tota l amount of o i l sp i l l ed ,  by month , and for 

s i ze groupi ng s ,  from the i nception  of operat i ons in J u l y  1976 to September 

1977 . The number of such 1 1m i nor sp i l l s " ( defi ned as l es s  than 25 barrel s )  
ha s f l uctuated wi dely from month to month , a vera g i ng 26 . The tota l numbe r 
of barrel s s p i l l ed each month i n  m i nor sp i l l s  a l so has f l uctuated 
cons i derably a l though showi ng a decreas i ng trend i n  recent months . More 

important ly  however dur i ng thi s time frame , production  has i ncreased from 

about 20 , 000 barrel s per day , i n i t i a l l y ,  to about 110 , 000 barrel s per day . 

Thus  the amount of o i l  s pi l l ed per uni t of  o i l produced ha s dropped s harply 
wi th  t ime . Further  improvements can be anti c i pated as  probl ems a s soci ated 
w i th the s tartup of thi s l ong dormant fie l d  are overcome and operator s k i l l s  
are improved . Two major probl ems whi ch  have been l argely  sol ved are the 

repl acement of  o l d p i pes , gaskets , and equ i pment wh i c h  fai l ed and the 
i n troduct ion of a n  anti foam agent i nto the Stevens Crude to a l l ev i ate 
carry-over probl ems i nto the gas streams wh i c h  i n i t i a l l y  p l agued the 
operat i on .  Spec i f i c  probl em area s wi l l  be d i scus sed at  greater l ength 
bel ow .  

Moderate or l a rger sp i l l s ,  that i s  g reater than 25 barrel s ( 1 , 050  
ga l l ons ) ,  occur l es s  frequently and in  a more random pattern ( see 

F i g . C - 1 ) . The number  of major sp i l l s  per month (wh i ch averages over 
the ent i re per i od 0 . 8  per month ) has  not decreased appreci ab ly  as pro
ducti on expands . However , aga i n  i n  terms of o i l sp i l l age per un it  
producti on ,  the va l ues  have decreased markedly .  Wi th few exceptions  the 

o i l  has been conta i ned compl etel y  wi thi n di ked areas and recovery of 

s p i l l ed o i l s  approache s , overa l l ,  50 percent .  In no i n stance has o i l 

spread  beyond the l imi ts of  the faci l i ty .  
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A maj or o i l  sp i l l ,  esti mated at 1 5 , 000 barrel s ,  wa s di scovered on 

December 8 ,  1 978 in the northeast corner of the Reserve .  ( No  other  spi l l s  

of  thi s magni tude have occurred i n  the recent hi story of NPR-1 . )  Thi s 
spi l l  whi ch resu l ted from two separate pi pe l i ne l eaks  fl qwi ng for over 
four days , fo l l owed a dry dra i nage channel for about three mi l es , 
saturat i ng the ground i n  the channel to a depth of four fee t .  The sp i l l  

was not conta i ned wi thi n the Reserve boundaries , contami nati ng s ome 

1 0 , 000 ft2 of pri vate property .  Despi te the s i ze of thi s sp i l l  a nd i ts 

prox imi ty to the Reserve boundar ies , i t  came no cl o ser than 3000 feet of 
the nearby Ca l i forn i a  Aqueduct ;  however i t  is be l i eved that un l ess  

contami nated soi l i s  removed , future ra i n storms mi ght carry trace amounts 

of o i l  to the boundar ies  of ( but  not i nto )  the Cal i forn i a  Aqueduc t .  

Overal l ,  the envi ronmental damage resu l ti n g  from th i s  sp i l l  was 

mi n ima l . Corrective act i on was ta�en to repl ace the l eaki ng  ( and 

defective )  p i p i ng a nd to determ i ne if other p i p i ng in the area a l so  

m i ght need rep l acement . A s tudy is  a l so underway to  determ i ne i f  
add i t i onal  catch bas i ns may be requ i red o n  the north fl ank  of the 
Reserve to control runoff i n  the event of a future major sp i l l . 

L i m i ted data are ava i l abl e o n  the ri sks  assoc i ated with  the opera
ti ons of  a product ion  faci l i ty such as NPR- 1 .  The D iv i s i on of  O i l and 

Hazardous Mater i a l s of the Env i ronmental Protect ion  Agency in a report 
enti tl ed " Petro l eum Sys tems Rel i abi l i ty Ana lys i s : 
t i on of O i l S p i l l  Us i ng an  Engi neer ing  Approach to 
and On s hore Crude Oi l Petrol eum Systems , "  ( Ref . 1 ,  

A Program for Preven

a Study of Offshore 
EPA-R2-73-280B , 

August 1 973 , Vol umes 1 and 2 ,  J .  E .  Ri tch ie , J r . , et a l . )  analyzed over 
8 , 000 s p i l l s  i n  o i l producti o n  f ie l ds to determ i ne the source and cause  
of  sp i l l s . Th i s study found  for 6 , 905 ons hore sp i l l s  of  known ori g i n ,  

that 0 . 2 percent occurred i n  the dri l l ing  system , 61 . 9  percen t i n  the 

gather i ng and d i s tr i bu t i on system , and 37 . 9  percen t  i n  the production 

syst em .  Further , spi l l  s i ze cou l d  be di stri buted as fol l ows : 
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Spi l l  S i ze Rel ati ve Contri bution 
From Reference 

Mi nor ( l es s  than 1 00 gal ) • 

Moderate ( 1 00 to 1 0 , 000 ga l )  
Maj or ( g reater than 1 0 , 000 gal ) 

3 . 2% 

82 . 2% 
1 4 . 6% 

The maj or cause ( a pprox imatel y 80% )  of sp i l l s  were attr i buted to 

p i pe fa i l ure . External  corro s i on ca used an estimated 46 percent of 
sp i l l s  from pi pes , fo l l owed by l eak  or rupture of the p i pe at  22  percent .  

I n terna l corro s i on , whi ch depends upon the characteri st i cs of  the o i l  
be i ng transferred , accounted for 8 percent of sp i l l s , whi l e  thi rd party 

i ntervention , prima r i l y  road machi nery ,  accounted for an  add i t i onal  
8 percent .  Other  causes were u n i denti fied . Other components whi ch  were 

i denti fied as contr i buti ng to sp i l l s  i ncl uded va l ves ( 5 . 6% ) , dump val ves 

( 3 . 0% ) , p umps ( 1 . 7% ) , check  val ves ( 1 . 5% ) , hi g h  l evel sensors ( 1 . 4% ) , 

s tuffi ng boxes ( 1 . 3% ) , and coupl i ngs ( 1 . 1 % ) .  More important causes for 

fa i l u re of val ves were mal funct ion  a nd/or fa i l ure to operate . Mi nor 
causes i ncl uded vandal i sm ,  i i ve stock ,  sand cutti ng , and l eak i ng . 

R i s k  has two d imens ions : frequency of occurrence ( known or est i 

mated ) a nd magn i tude of the consequences . Tabl e 1 - 5  o f  Secti on I u ses 

these two d i mens i ons  to rate the ri s ks associated with  fi re/exp l os i on , 
contami nat i ng s p i l l s ,  and/or other ri s ks ,  at NPR-1 . ( The tabl e was 
devel oped ba sed u pon the best ava i l ab l e  i nformat ion  and i ncorporated 
the res u l ts of d i scus s i ons  wi th operat i ng personnel at the E l k H i l l s  

faci l i ty . )  Fi gure C-2 i s  a graphi ca l  representat ion  of the rel at ion
s h i p  of  frequency of  occurrence and  the magni tude of consequences . Thi s 
representation  a s s umes that acci dents (whether fi re , exp l os i o n , sp i l l s  

or whatever ) wi l l  occur a nd must be anti ci pated a s  a part of the cost of 

the opera ti on . However , i f  the acci dent occurs too frequently or i f  the 

consequences are too grea t ,  the r i s k  must be deemed as unacceptab l e .  
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Norma l operations do  enta i l  probl ems and acci dents , wh i ch even though 

they occur frequentl y ,  must be accepted . There are a l so anti ci pated 

operationa l  d i ffi cu l t ies , s uch as a gas ket fa i l ure whi c h l eads to the 

rel ease  of  o i l , whi ch a l so are acceptab l e  i f  they do not occur too 
frequentl y .  As the magn i tude of the consequences i ncreases , the ri s k  
rema i n s  st i l l  accepta b l e  ( even though not des i rab l e )  i f  the frequency of 

occurrence is  not  grea t .  Thus , for examp l e ,  fi re can  be  anti c i pated as  

a ser ious  probl em ,  l i ke l y  occurr i ng ra ndomly ,  yet a probl em whi c h  can  be 
control l ed through a su i tab l e  fi re protecti on system . F i na l l y ,  i t  must 

be recogni zed that some ri s ks , even though the conseq uences may be 

mas s i ve ,  a re nonethe l es s  i nev i tab l e :  for exampl e , earthqua kes . Genera l l y 

r i s ks of  thi s nature ca n be recogn i zed and act i ons  impl emen ted to reduce 
ei ther the frequency of the occurrence or the mag n i tude of the conse

quences . Thus in "ea rthquake country"  structures may be des i gned , 

wi th i n  the state of the knowl edge , to wi ths tand anti c i pated earthquake 

s tresses , but , at the same t ime , the ri s k  cannot be e l im inated nor can 

the magni tude of the consequences be d imi n i s hed to compl etely safe 

l evel s .  I n  short the n ,  a degree of ri s k  must be ass umed i n  any type of 
operati on . 

Unacceptabl e ri s ks , the n ,  are those whi ch are l i ke l y  to have very 

seri ous consequences , wh i ch occur at more than an  acceptabl e frequenc ies , 
and  f i nal l y ,  and most importantl y , whi c h are amenab l e  to reducti on , fre

q uency , or  magn i tude , by appropri ate p l ann i ng  and/or des i gn . To thi s 

end the systems outl i ned i n  Sect ion I . H .  wi l l  be d i scussed or  those ri s ks 

i denti fied as unacceptabl e or margina l ly  acceptabl e ( the grey area i n  
the s ketch  above ) , that i s  category 3 0  o r  40 . I t  i s  exemp l ary to note 

that no 1 1 E 1 1  rati ngs , that i s ,  catastrophi c events wi th heavy l os s  of 

l i fe ,  property , or l ong-term env i ronmental consequences , have been 

i denti fied . The expl anat ion i s  s impl e :  i n  the NPR- 1 operati o n  the 

popu l at i on at ri sk  i s  l ow ( normal l y  on ly  a l im i ted number of operati onal 

personnel ) ,  and the NPR-1 fac i l i ty is we l l i so l a ted from navigab l e  
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waters . Thus what mi g ht be a cata strophe i n  an  urban area or a l o ng a 

r i verbank i s  of much l es s  consequence wi thi n the boundar ies  of NPR- 1 .  

2 .  Ri s ks Associated wi th Present Operati ons 

Present practi ces for reduc i ng or  control l i ng the ri s ks as soci ated 

wi th the systems and components l i s ted i n  Tab l e  1 -5 wi l l  be d i s cu ssed 

bel ow .  Some over l ap can be expected in  thi s di scu s s i on a nd ,  on  occas i on , 

new , as  wel l a s  exi sti ng , faci l i t ies , wi l l  be covered . 

a .  Dri l l i ng System 

The po ss i bi l i ty of a bl owout wi th rel ease of gas a nd o i l and , 

l i ke l y ,  resu l tant f i re and/or exp l os i on i s  a l ways present i n  dr i l l i ng 

o perat ions . However , the i nc i dence of such acc i dents i s  remarkab ly  l ow 

a nd i s  often restri cted to the l o s s  of product and equi pment .  Standard 
safety practi ce s  app ly  to a l l dri l l i ng operations  at N PR- 1 . A l i mi ted 

amount of rescue equ i pment , i n  the case of f i re and/or exp l o s i on , i s  
norma l l y  ava i l ab l e  to dr i l l i ng crews . I n  the event of a bl owout , o i l 
dri ven by gas can spray over a rather appreci abl e areas but ,  wi th a few 
except ions , s uch  spray i s  un l i ke ly  to extend beyond the boundari e s  of 
the fac i l i ty .  Earthern dams downh i l l  of potenti a l  spi l l  s i tes are 

mai nta i ned to col l ect runoff from surface sp i l l s . Where the spi l l  

potent i a l  i s  s i gn i fi cant a ser ies  of earthen dams may be u sed to 
prov i de secondary or even tert iary conta i nment .  

The occurrence o f  a bl owout a t  333-5G wi th s ubsequent fi re and ex

p l o s i o n  at N PR- 1 on October 25 , 1 977 , wi th  the death  of three persons ,  

appears  to fal l  i n  the category of unforeseen a nd random events . As 

wi th any ser iou s  acci dent , causative  factors rel ated to i mproper operati ng 

practi ces have been i dent i fied and correct ive  measures  imp l emented , 
thereby reduci ng the probabi l i ty of such future occurrences at NPR- 1 .  
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b .  Producti on System 

Chroni c spi l l s  at tan k  sett i ng s  have pl agued the NPR- 1 ope ra -

t i on si nce i ncepti on o f  product i o n .  However , the causes have been 
i dent i f i ed and correcti ve act i ons  undertaken . One or more conti ngency 

catch ba s i n s  are ma i ntai ned i n  dra i nage channel s bel ow a l l tan k  sett i ng s , 

as  we l l a s  be l ow a 1 1 producti on s i tes , to ens ure that any sp i l l s  wi l l  be 

conta i ned wi thi n the· fac i l i ty .  F i re and/or exp l o s i on at  tan k  sett i ngs  

has  not been a past  probl em but  rema i n s  a poss i b i l i ty .  However , the 
q uant i ti es  of o i l  and gas i nvol ved are rel ati ve ly  sma l l and  the number 

of persons l i ke ly  to be exposed i s  a l so s�al l .  Hence the l evel  of ri s k  

i s  not excess i ve .  

The cas i ng s  o f  most produci ng wel l s  are cathod i ca l l y  protected to 

i nh i b i t  externa l  corros i on  wh i c h  cou l d  l ead to bl owout or spi l l s .  Some 

newly  dri l l ed we l l s  are not now under cathod i c  protecti on , but wi l l  be 

brought i nto the exi st i ng or expanded cathod i c  protecti on system shortl y .  

S i nce the NPR-1  o i l s  ( both Sha l l ow O i l Zone a n d  Stevens Zone ) ,  are 
cons i dered noncorros i ve ,  that i s  they do not conta i n  hydrogen s u l fi de ,  

i nterna l corros i o n  i s  not a concern . 

c .  Gather i ng a nd  Di stri buti on  System 

A l l  pi pe l i nes wi thi n  NPR- 1 run above ground and are supported o n  

appropri ate members where necessary .  (The a l ka l i ne and corros i ve nature 

of the so i l was the major determi nant i n  p l ac i ng the gather i ng  and 

d i str i bution  system above ground when the f ie l d opened . )  L i nes do run 
underneath roadways a nd are general ly  protected aga i n st damage from 

vehi cl es or heavy equ i pment .  However the i r  p l acement adj acent to road

ways cou l d  resu l t i n  thei r bei ng broken  i n  the case of a vehi cl e or 

equ i pment mi s hap . L i nes are not i dent i f i ed by code so that i n  case of 

acc i dent i t  m i ght not be i mmed i ately obv i ous  how ser i ous  the brea k mi g ht 
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be . Of part i cu l ar  concern i s  the hi g h- press ure gas l i nes (at  450 ps i g )  

whi c h ,  i f  ruptured i n  a th i rd-party acci dent for exampl e ,  cou l d  re l ea se 
l arge quant i t ies  of  odor l ess  gas . Accumu l at ion  of such escaped gas wi th  

s ubsequent i gn i t ion  cou l d  l ead to  a mas s i ve detonati o n , but  the  l i kel i 
hood of i nvol vement of more than a few persons i s  most un l i ke l y .  

Severa l recent moderate o r  l arger ( defi ned i n  thi s d i scuss i on a s  

greater than 25  barrel s )  s p i l l s  resu l t i ng  from i ntermed i ate tan k storage 

overfl ow , were primar i l y  attr i butabl e to swi tch fa i l ure . Such overfl ows 
have , however ,  been contai ned i n  d i ked areas or el se wi thi n cont ingency 

catch bas i ns .  Upgrad i ng of exi st i ng  equ i pment can be expected to reduce 

the frequency of such  overfl ows even furthe r .  

Several major sp i l l s ,  i ncl ud i ng one o f  1 5 ,000 barrel s ,  have been 

attri buted to o i l l i ne fa i l ure . The sp i l l ed o i l  normal l y  accumu l ates i n  

poo l s near  the po i nt o f  d i s charge unt i l d i scovered by some pas s i n g  
personnel who then i n i t iates correcti ve acti o n .  The repl acement o f  o l d  
and corroded secti ons of p i pe i s  reduc i ng the frequency o f  t h i s  type of 

s pi l l .  Cont i ngency catc h bas i ns are des i g ned to cont i nue  to prov i de 
s uffi c i ent protect ion  for s pi l l s  of th i s  nature whi ch  occur i n  open , 

u nd i ked terra i n .  I n  one very l arge s p i l l  of 1 5 , 000 barrel s on the 
north f l ank  of the Reserve , the capac i ty of ex i st i n g  catch bas i n s was 

i nsuffi ci en t ;  con s i dera t i on i s  be i ng g i ven to the need for add i ti ona l  
catch bas i ns i n  th i s area . 

A l l o i l  sp i l l s  at the Reserve are documented by the un i t  opera tor 

and l arger ones reported as req u i red by l aw .  A Spi l l  Prevent ion  Contro l  

and Countermeasure P l a n coveri ng a l l aspects of  oj l s p i l l age , and i n  

accord wi th EPA requ i rements i s  i n  the process · of  bei ng prepa red for 

NPR-1 . 
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d .  Anci l l ary Systems 

The present gas p l ant wh i ch i s  ol d and of re l a ti vely i neffi c i ent 

des i gn has been succes sful ly  reacti vated after yea rs of di suse ; probl ems 

a rose , but none resu l ted i n  serious  acc i dent duri ng thi s per i od .  Storage 

tan ks , predom i nate ly  compres sed gases , but i nc l udi ng some o i l y  materi a l s ,  

are conta i ned wi thi n  a di ked area away from the operat i ons area , and i n  

case o f  tan k fai l ure , the contents of the ruptured tank  wou l d  be d i verted 
to a conta i nment pond a consi derabl e di stance from i n habi ted areas . 

Al l of the fac i l i ties , except the compres sor room , are outdoor 
un i ts where the bui l dup of exp l o s i ve concentrati ons of gas are q u i te 

un l i ke ly . The compres sor room , wh ich  i s  encl osed wi thi n a l i g ht i n 

dustr ia l  type bui l d i ng ,  i s  equ i pped wi th a number of gas detectors any 

of whi ch can i n i t iate the fo l l owi ng seq uence : at 20 percent of the 

l ower exp l o s i ve l i m i t  ( L EL ) for methane , a venti l ati ng fan swi tche s on ; 

i f  the l evel s conti nue to r i se  to 50 percent of LEL , the compressors 

s hut  down fol l owi ng a l mi nute de l ay ,  and gas wi thi n the system i s  

vented through the nea rby stack .  Th i s  sequence ,  whi c h  fol l ows good 

safety pract ice , appears adeq uate for a l l but the most  catastroph i c  

cond i tion  such a s  the ma ss i ve fa i l ure of a compres sor and the rel ea se of 

very l arge quant it ies  of gas i n  a very s hort t ime . 

The compressor stat ion  i n  the gathe ri ng/d i stri bution  system at area 

3G i s  s i mi l a r ,  but smal l er ,  than that of the o l d  gas pl ant . S imi l ar 

operat ing d i fficu l t probl ems a nd protect ive dev i ces are , or s hortl y wi l l  

be , i n  use . 

An exi st i ng  concern has to do wi th the procedure for venti ng the 
l arge quanti t ies  of gas when the exi s t i ng pl ant  does shut down ( wh i c h  

o ccurs per iod i cal ly  even i n  normal operations ) .  The present  stack  

a l l ows unburned ga s (a  mixture of methane and  hi g her fract i ons ) to be 
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d i scharged to the a i r .  U nder adverse meteorol og i ca l  cond i t ions , namely , 

no w i n d ,  and an i nvers i on cond i t ion , thi s re l ea sed gas  cou l d  poss i b ly 

accumu l a te at  ground l evel ( a l most  20% of thi s gas cons i s ts of  fracti ons 

whi ch , un l i ke methane , are heav ier than a i r )  where a ny i gn i t i on source 
cou l d  set off an exp) o s i o n . Potenti a l l y ,  such  an  exp l o s i on cou l d ki l l  

operators and passers by and i gn i te one or more f i res . As a part of the 

u pgradi ng program a f l are whi ch wi l l  safel y burn the di scharged vapors 
wi l l  be i nsta l l ed .  Unti i that time , the r i s k  rema i n s , a l bei t a sma l l 

one . 

New gas p l ants , e i ther presentl y under construct ion  or p l anned , 

w i l l  be of more effic ien t des i gn ( l ow temperature separati on ) and  

equ i pped with  el ectron ic  i nstrumentat ion for both safety and effi c i ency . 

The compressor rooms wi l l  be encl o sed and i n strumented wi th  safety 
dev i ce s  i n  the same manner as the o l d one . They wi l l  have a 11 l i t 1 1 

f l are .  The new operations  can be expected to be as safe and probably 
safer , after i n i ti a l  startup , as the presen t p l ant . 

Propane , butane , and " na tural gasol i ne "  ( C 5 fract i on and h i g her )  

are  stored adj acent to the present ga s  p l ant  for sa l e .  Approx imately 

1 50 tan k  trucks per day at max imum wi l l  enter the l oadi ng faci l i ty and 

then  carry the product , over the hi g hway system of southern Cal i forn i a ,  
to vari ous  markets . The exi st ing  truck l o ad ing  fac i l i ty i s  near the o l d 

gas p l ant . Traffic  on  the entrance road i s  restricted to reduce the 

pos s i b i l i ty of acc i dents between tan k trucks enter ing  the i ntersecti on 
a nd other traff i c .  ( Because the l o cati o n  o f  thi s exi st i ng  faci l i ty i s  

recogn i zed a s  far from i deal , future p l ans  cal l  for l ocat i ng the 

l oadi ng fac i l i ty ,  for both  of the new gas p l ants , in a more i s o l ated 

area where acces s does not presen t the pro b l ems presently enta i l ed . ) 

Al l mater i a l s are s tored and l eave the fac i l i ty i n  pressuri zed veh i c l es 

wi th the fol l owi ng  worki ng  pres sures : propane - 1 40 ps i g ;  butane - 65  
ps i g ; and  " natural gasol i ne "  - 20 p s i g .  At  these pres s ures , a l l 
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mater ia l s are l i qu i d ,  but , i f  rel eased to atmospher i c  pressure , wi l l  

q u i ck ly  vapo r i ze ,  to form expl os i ve mi xtures whi ch have the capab i l i ty 
to detonate . Thus the operation  of the truck l oadi ng fac i l i ty ,  a l though 

presently unmarred by ser ious sp i l l s ,  f i res or expl o s i ons , is i n herently  

a h i gh  r i s k  operation  and  is  so  treated . 

Wet gas , a s  taken from the wel l head , a l ways conta i ns trace amounts 

of a radi oactive gas i radon ( 222Rn ) ,  whi ch has a s hort hal f l i fe ,  3 . 82 

days . *  However ,  the radon i s  preferenti a l l y  concentrated , i n  the gas 

p l ant , i nto the ethane a nd propane fract ions . The 1 1 daughter 11 products , 

such  as  rad i um D ( 2 1 0Pb )  resu l ti ng from the rad ioacti ve decay are sol ids  

wi th hal f l i ves a s  l ong as  2 1  years . The  rad i oact i ve decay produces 

a l pha and beta parti c l e s , both of wh i ch are hea l th hazards  i f  i ngested 

or i nha l ed ,  a nd ganma rays wh i ch are capab l e of pas s i ng through so l i d  
matter , i ncl ud i ng the human body where damage can occu r .  Stud i es 

( Ref . 9 ,  1 0 , 1 1 )  have shown that radon ( and i ts daughters ) can produce 
s l i gh t ,  but po s s i b l y  s i g n i fi cant , s hort te nn ( occupati ona l )  and l onger 

term ( to cons umers ) hazards to humans through severa l po s s i b l e  routes : 

( a )  Leakage of gases conta i n i ng radon i nto the a i r ;  such l ea kage 

woul d be of most  concern in the encl osed compressor rooms of the gas 
p l a nts wh i ch are conti nuous l y  manned . 

( b )  B u i l dup of daughter products ( notably 2 1 0Pb )  in  p i pes , pumps , 

a nd val ves produci ng measura b l e  gamma l eve l s  ( u p  to 8 mr** a t  equ i pment 

surfaces ) wh i c h  ca n affect nearby operat ing  personne l .  

( c )  I nha l at ion of these depos i ted bui l dup  daughter products when 

*Ha l f  l i fe i s  the per i od i n  whi ch one-ha l f  of  the i n i t i a l  rad i oact i v i ty 
d i s s i pates . Thus i n  four ha l f  l i ves ( 3 . 82 days x 4 = 1 5 . 3  days ) ,  the 
rad i oact i ve l evel wi l l  be 6 . 2 5% of the ori g i na l  l evel ( i . e . , 1 / 2 x 1 / 2 
x 1 /2 x 1 /2 = . 0625 ) . 

**mr = mi l l i roentgen - a measure of radi a tion  dose . 
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equ i pment i s  d i smantl ed fo r repa i r  or  ma i ntenance . 

( d )  I nha l at i o n  of  radon-bea r i ng combu s tion  products resu l ti ng from 

burn i ng the gas ; on ly  th i s route i s  l i kely to affect the genera l publ i c  

and then on ly  those ca ses where non -vented heati ng o r  coo l i ng app l i ances 

are u sed i n  an  enc l osed s tructure .  

Reference 9 conc l udes that occu pational  r i s ks are mi n ima l  i n  gas 

separa t i o n  p l a nts if the hazards are recog n i zed and s i mpl e protect i ve 

act i on empl oyed , name ly : measure gamma rad i at i on l evel s i n  equ i pment 

where rad i oactive ( gamma ) bu i l du p  i s  pos s i b l e  ( prima ri l y  pumps ) and i f  

gamma mea surements are s i gn i fi cant ( 2  mr/ hr conti nuou s  dose i s  the 

accepted occu pat i onal  l evel ) ,  prov i de warni ng s i gn s ; venti l ate compres sor 

rooms we l l - - wh i ch i s  normal for exp l os i on preven t i on purposes ; and 

cons i der the use of s tandard rad i o l og i ca l  handl i ng tech n i ques when 

d i sma ntl i ng or cl eani ng ou t equ i pment sus pected of conta i n i ng radon 

beari ng  depos i ts .  

R i s ks to the consumer are bes t  redu ced by hol di ng  the gas ( both 

natura l a nd LPG ) for a number of  hal f l i ves ( amounti ng to a t  l east  two 

weeks ) so  the rad i ati on  l evel s are s i gn i f i cantly  l owered pr ior  to bu r n i ng . 

I f  such i s  not feas i b l e ,  the burn i ng of the gas i n  non -vented equ i pment 

s ho u l d  be avoided . 

The concentrati on s  of  222Rn in  wel l head gas  var i es from fi e l d  to 

f ie l d and from wel l  to we l l  wi th i n  a g i ven f i e l d .  Hence , genera l i zat i ons 

on the radon content of  wet gas streams are  d i ffi cu l t  to ma ke . However , 

i t  appears from what l imi ted data are ava i l a b l e  that Cal i forn i a  wet gas  

i s  wel l wi th i n  the normal l i mi ts reported from other gas  produ c i ng areas 

i n  the nati on ( a verages range from 5 - 1 00 pC i / l ) *  Yet L PG sol d i n  

*Pi cocur i es per l i ter 
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Cal i forni a ( a nd primari l y  produced there ) has the h i g hest  radon conten t 

of  any s tate ( Reference 1 0 ) : Cal i forn ia  - 1 50 pC i / l ; Texas - 1 00 pC i / l ; 

mos t  other s tates - 1 0  pC i / l ) .  Th i s  h i gh  val ue for Cal i forn i a  LPG may be 

attri bu ted to unusua l l y  h i g h ,  we l l head l evel s but may a l so be a res u l t of 

the separation  processes used (wh i c h  may preferenti a l l y  concen tra te the 

radon i n  the LPG  fracti o n )  a nd/or the ra p i d  movement of the produced LPG 

to ma rket.  

The l ea se automa tic  custody trans fer ( LACT )  fac i l i ty i n  whi ch  water 

and res i dues are removed from the crude o i l pri or to tra nsfer to the 

nearby ta nk farm , i s  subj ec t to both sp i l l s  and f i re or exp l os i on .  How

eve r ,  the exi st i ng LACT fac i l i ty has had no ser ious  opera t i n g  probl ems 

or fi res , and sp i l l s  are conta i ned wi thi n common d i ked areas . LACT un i ts , 

because of  the i r  vu l nera b i l i ty to fi re ,  do have adequate wa ter supp l i e s  

for f i refi g ht i n g  purposes a s  descri bed el sewhere . 

e .  Su pport Systems 

No abnorma l ri s ks are assoc iated wi th  the ra ther extens i ve el ec

tr i ca l  network whi ch serv i ces the various  operations  of the fac i l i ty .  

The fres hwater system , whi ch i s  used pr imari ly  i n  s upport of the fi re

f i ghti ng sys tem and for hous ekeepi ng , offers no part i c u l a r  r i s k s . 

I nj ect i o n  of water i nto the o i l reservo i rs to i n crea se o i l recovery 

i s  practi ced throughout the fac i l i ty and wi l l  become an i ncrea s i ng ly  

important factor as  the f i e l d nears dep l et i on .  Hence , water l i nes and  

ta n k  storage wi l l  be devel o ped and wi l l  be  tied  to  the fres hwater sys tem 

for f i refi ghti ng purpose s .  Th i s  brac k i s h  water system enta i l s  some 

r i s ks .  Brea kage of a l arge aboveg round water l i ne i s  l i ke l y  to be 

i nconven ient but not dangerous . The fa i l u re of a l a rge water storage 

tank , typ i cal l y  on  a h i gh el evati on , cou l d  resu l t i n  fl ood i ng of 

i n habi ted area s or  in the scour i ng of terra i n  in a very dama g i ng manner . 
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However , tan k  fa i l ure i s  un l i ke ly  except i n  very ra re ci rcumstances . 

Any major l ea kage of brac ki s h  wa ter cou l d ,  however , be detri menta l to 

the envi ronment because of the sa l i ne content . Further sma l l l ea ks , 

l end i ng to chro n i c  contami nati on , can a l so have ser i ou s  env i ronmenta l  

con sequences . 

Ga s , primari l y  methane , i s  i nj ected i nto the Stevens Zone reservoi r ,  

after stri pp i ng  off the h i g her fract i ons , to keep thi s zone pres s uri zed 

for max imum o i l recovery .  I nj ecti on i nvol ves p ressuri z i ng the dry gas 

from t he ga s p l a n t  to about 3 , 500 ps i ,  and return i ng i t  through above 

ground p i pe l i nes to i nj ecti on wel l s  i n  the Stevens Zone . Such h i gh  

pres sure gas l i nes , when adequately  des i gned , are i ndeed safe . However , 

rupture or othe r fa i l ure such  as from thi rd party acc i dents , can res u l t 

i n  seri ous  con seq uences because of t he very hi gh  ve l oc i ty of the 

escap i ng gas and the quanti t ies  whi ch  can be rel eased i n  a very s hort 

t i me .  Hence the r i s ks assoc i a ted wi th these l i nes i s  hi g her than wi th  

a ny other type of l i ne on  the  fac i l i ty .  Presently these very h i g h  

p ress ure l i nes are no t segregated or otherwi se i den ti fied  from o ther 

l i nes carryi ng ei ther l ower pres s ure gas or o i l .  

f .  L i q u i fied Petro l eum Gases and L i q u i d Fuel s Tran sport 

Propo sed producti on  of  natura l gas l i q u i ds ( NGL ) at NPR-1  i s  

expected to rough ly  be doub l e the producti ons of such  mater i a l s  wi thi n 

the s tate by 1 980.  Hence , a deta i l ed ana lys i s  of  the po ten t i a l  ri s k  i n  

transport i ng these compre� sed fl ammab l e  gases by rai l a nd by truck  

wi thi n the s tate wa s undertaken . Acc i dent data for the  pri n c i pa l  

natura l g a s  l i q u i ds ( NG L )  that i s ,  propane , butane ,  a n d  natural gasol i ne ,  

were found to be v i rtual l y  nonexi s ten t ;  better data a re avai l ab l e for 

l i q u i f i ed pe trol eum gas ( L PG ) , whi c h  represents rea sonably we l l  the NGL 

seri es . Even for LPG , however ,  the ava i l ab l e data are sparse . Acci dents 

a re rel at ive ly  wel l -documented , but not a l ways i n  a uni form man ner and 
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freq uent ly  a s  a s ub set to a l arger group i ng such  as  hazardou s  materi a l s .  

Even l es s  wel l documented are the quan t i t i e s  transported and the m i l eage 

over whi ch  the mater i a l s are transported . Hence , the derivat ion  of an 

acci dent rate ( bas i ca l l y ,  number of acci dents over a un i t  of time d i v i ded 

by the quant i ty and d i stance transported over the same t i me )  i s  d i ff i c u l t .  

I n  determi n i ng acci dent rates , great var i a ti ons  were fou nd , espec i a l ly  

for ra i l  trans port . The best i nformati on was  found in  a study conducted 

by the Un i versi ty of Southern Ca l i forn i a  for the Department of Trans porta 

t i o n  on the tra ns port of  L PG by truck and  by ra i l  i n  the S tate of 

Ca l i forn i a . 1 In thi s report truck acc i den t rates of 1 . 8 to 6 . 3  per 1 06 

truc k mi l es were reported wh i ch compared favorab ly  w ith  a second 

est imate2 of 2 . 5 per 1 06 car mi l es .  I n  contra s t ,  the U . S . C .  study 

q uoted two rates for ra i l roads : 1 5 . 4  per 1 09 car mi l es and 0 . 1 5  per 

1 06 car mi l es .  The Sandi a re port2 provi ded a thi rd estimate of 1 . 5  
6 

acc i dents per 1 0  ca r  mi l es ;  however , th i s  va l ue was not we l l  s u bs tanti ated 

and was not g i ven further co n s i derati o n . To determi ne i f  a better va l ue 

cou l d  be obta i ned for the acc i den� rate per m i l es , a number of other 

sources were contacted , i nc l udi ng  the Southern Pac i fi c Ra i l way , the 

Ma ter i a l s  Tra nsportati on Bureau of the Departmen t of Trans portati on ,  

and the As soci at ion  of Ameri can Ra i l road s . 3-5  A l l co nta cts agreed that 

ra i l  acci dent rates were most  d i ffi cu l t  to estimate , but a l l a l so  agreed 

that rai l  acci dent rates were much l ower than those for tru cks . We 

f i na l ly  used the ra tes quoted i n  the U . S . C .  study but se l ected the 

h i gher ( that i s ,  mo re co nservati ve )  acci dent ra te for ra i l s ,  that i s ,  

O .  1 5  per 1 06 car mi l es .  

We then determi ned l i ke ly routes for truck and ra i l  transport of 

NGL to vari ous markets i n  Ca l i forn i a  ( the analys i s  was restri cted to the 

s tate ) , namel y :  Los  Angel es ( 1 33  mi l es - h i ghway ; 2 1 8 - ra i l ) ,  

Ba kersf ie l d ( 33 mi l es - h i ghway ; 50  mi l es - ra i l )  and a max i mum d i s tance 

ca se ( 250 mi l es - h i g hway ; 3 50 mi l es - ra i l ) .  The ca se for pea k truck  

traffi c was exami ned f i rst  ( occu rr i ng i n  the wi n ter ha l f  of  the  year 

after ear ly 1 980 ) . NGL  producti on , deri ved from reference 6 ,  was then 
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al l ocated to ea ch  des ti nati on as  s hown i n  Ta bl e C - 1 . a .  The road type 

for each desti na ti on was es t i mated and acci den t rates were determi ned 

as  s hown i n  Ta b l e  C- 1 . b . prov i d i ng an  estimate of the annual  number of 

acc i dents for truc k and ra i l  movemen t .  Du r i ng the s i x  wi nter months , 

there i s  a probabi l i ty of  9 . 9 tota l a cc i dents and the a cc i den t rate 

ca l cu l a ted for th i s case i s  2 . 4  acc idents per mi l l i o n  barrel s of NGL 

transpo rted . 

A s i mi l a r  analysi s ,  u s i ng the same d i s tances and mi l eages , but 

i nc l ud i ng the summertime mi n imum transport of the NGL by truc k ,  was then 

made ( s ee Ta bl e C-2 for res u l ts ) .  Dur ing  thi s s i x mo nth peri od , there i s  

a p ro babi l i ty of 2 . 9  to 3 . 3  tota l  acci dents a nd the acc i dent rate was 

ca l cu l ated to be 0 . 7  - 0 . 8  acci dents per mi l l i on  barrel s transported . 

By combi n i ng Ta bl es C - 1  and C-2 , the probabl e annua l number of acci dents 
fo r  truc ks i s  1 2 . 5  to 1 2 . 9  and for ra i l roads i t  is 0 . 2 2 .  The overal l 

acci dent ra te on an  an nual bas i s was ca l cu l ated to be about 1 . 6 acci den ts 

per mi l l i on barrel s tra nsported . 

Sever i ty of  acci dents was determi ned from the U . S . C .  report . Al though 

these  data are based on a l im i ted number of  acci den ts ( a bout 40 each for 

ra i l  and truck  LPG carriers ) ,  the da ta shown i n  Ta b l e  C-3  does i nd i cate that 

a cc i dents do occur both enroute and at  fi xed po i n ts but are , i n  a vast 

maj or i ty of case s , mi nor i n  nature . Truck  acci dents , because they have 

a h i gher probab i l i ty of  occurr ing  i n  or  a l ong publ i c  areas , a ppear to 

cause  more i nj ur i e s  and death than do ra i l  acci dents . Rai l acc i dents , 

however , p robab ly because  of the l arger q uanti t ies  ca rried ( average of 

32 , 000 gal l ons  v s .  8 , 000 for trucks ) cause much heavi er property damage 

for the worst case cond i t i on ( that i s ,  in fuel -ai r detonati on ) ,  but are 

l i ke ly  i n  area s more remote from the publ i c .  

A recent repo rt provi ded by the Ma ter i a l s Tra n sportati on Bureau 

( Reference 8) g i ves for the per i od 1 973 - 1 97 7 ,  the average number and 
var iat ion  of LPG i nc i dents per yea r for the Un i ted S tates as : 
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1 000 L o s  
Commod i ty Ga 1 .  Ang e l e s  

PROPANE 504 5 5 . 3  

B UTANE 3 1 2  7 . 8  

NATURAL 
GASOL I N E  1 3 0 7 .  1 

946 7 0 . 3  

Los 
Ange l es 

P redomi n a n t  Mu l t i - L a n e  
Road Type Freeway 

L e ng t h , M i l es 1 33 

Acc i de n t  Rate/ 
1 06 mi  1 es  2 . 57 

Acc i de n t s /  
3 4 1  x l o-6 Tri p 

Annua l Number 
o f  Acc i d ents 8 . 6  

T a b l e C - 1 . Acc i d e n t  L i k e l i hood for T r a n s o o r t  o f  NGL 
from E l k H i l l s  a t  MER : P e a k  W i n t e r  C a s e  

a .  Traffi c  Ro u t i ng A s s umo t i o n s  

T ruc k s - P e r  D a y  

B a k e r s - �1ax i mum 1 000 
f i e l d D i s ta n c e  Tota 1 Ga 1 .  

1 7 .  1 5 . 0  77 . 5 56 

1 6 .  7 22 . 5  46 . 9  78 

1 0 . 1 4 .  1 2 1 . 3 1 3 0 

43 . 9  3 1 . 6 1 4 5 . 7  264 

b .  R i s k  A s s umpt i on s  and Acc i de n t  Rate 

Max i mum L o s  
Bakers fi e l d  D i s t a n c e  Ang e l es 

2-Lane 

Los 
Ange l es 

. 8  

1 . 8 

2 . 7  

Ra i l - P er Day 

B a k e r s -
f i e l d 

. 8  

1 .  2 

2 . 8  

4 . 8  

B a k e rs f i e l d  

Rura 1 M i xed - - - - - - - - S ta nd a rd Road Bed* 

33 250 21 8 5 0  

3 . 8 0 3 .  1 6  0 .  1 5* 0 . 1 5* 

1 26 x 1 0-6 790 x 1 0- 6  38 . 0  x 1 0- 6  1 2 . 8  x 1 0-6 

2 . 0 9 . 0  . 04 . 02 

1 9 . 6 

Ma x i mum 
D i s t a n c e  

1 .  2 

. 9 

2 . 1  

Max i mum 
D i s ta n c e  

- - - - - - - - -

3 5 0  

0 .  1 5* 

57 . 8  x 1 o- 6  

. 04 

. 1 0  

1 9 . 7 

Except on t h e  3 3 . 5  m i l e  S u n s e t  Ra i l way 
track wh i c h  h a s  been a s s i g ned a v a l u e  of 
0 . 30 t o  a c c o u n t  for i ts deter i o ra ted 
cond i t i o n .  

NOTE : ( 1 ) To ta l s  may vary s l i g h t l y  b ec a u s e  o f  
round i n g  erro r s . 

( 2 )  Ra i l  d i s ta nc e s  from po i n t to po i n t  
a re l on ge r ,  a s  no ted a b o ve , than 
h i g hway d i s ta nce s .  
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( 3 )  Acc i de n t  rates for L P G  are u s ed for 
a l l  NGL produc t s .  

Tota l 

1 .  7 

2 . 3  

5 . 5  

9 . 5  



T a b l e C - 2 .  �c c i d e n t  L i ke l i hood f o r  T r a n s o o r t  o f  �GL 
From E l k H i l l s  a t  11ER : S u mme r  C a s e 

a .  Traff i c  Rou t i ne A s s u mp t i on s  

Truc ks - P er Day Ra i l - Pe r  Jay 

1 000 Los B a k e r s - �1a x i mum 1 000 L o s  B a k e r s - Max i mum 
Commod i ty G a l . .!l.n g e  1 es f i e l d D i s ta n c e  Tota l S a l . A n ge l es f i e l d  D i s ta n c e  

PRO PAN E 1 1 2 - 1 4 0  1 0 . 1 - 1 3 .  3 7 . 1 -8 . 2  1 7 . 2 - 2 1 . 5  448-420 3.  7 1 .  9 1 .  0 

BUTANE 7 8 - 97 . 5  6 . 8-7 . 8  3 . 9-4 . 9  1 . 0- 2 . 0  1 1 . 7 - 1 4 . 7  3 1 2 - 292 . 5  2 . 0  3 . 0  4 . 0  

�lATURAL 
GASOL I N E  1 3 0 7 .  1 1 0 . 1  4 . 1  21 . 3 1 30 1 . 8 2 . 8  . 9 

3 2 0- 367 . 5  24 . 0- 28 . 2  2 1 . 1 -2 3 . 2  5 . 0- 6 . 0  5 0 . 2 - 57 . 5  890-84 2 . 5  1 3 . 6 7 . 7  5 . 9  

b .  R i s k  A s s umpt i o n s  a nd Acc i dent Ra t e  

L o s  
Angel es B a k e r s f i e l d  

Predomi n a n t  M u l t i - L a n e  2 - L a ne 
Road Type Freeway Rural  

Leng t h , M i l e s  1 3 3 3 3  

A c c i d e n t  Rate/ 
1 06 M i l es 2 . 57 1..-80 

Acc i de n t s /  
x 1 o- 6 1 26 x 1 o

- 6 T r i p  3 4 1  

Annua l Number 
of Acc i de n t s  3 . 0  - 3 . 5  1 . 0 - 1 . 1 

* 
Except on t h e  33 . 5  mi l e  S u n s e t  Ra i l way tra c k  
wh i c h  h a s  been a s s i gned a va l u e o f  0 . 30 t o  
a c c o u n t  fo r i ts deteri orated cond i t i on .  

SOURC E :  Reference 1 and U R S  

Maxi mum 
Di stance 

M i xed 

2 5 0  

7 9 0  x 1 0- 6 

1 . 4 - 1 . 7 

5 . 3  - 6 . 2  
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L o s  
Ang e l e s  Ba kers f i e l d  

Max i mum 
D i s t a n c e  

S t a ndard R o a d  Bed* - - - ---

2 1 8  5 0  3 5 0  

0 . 1 5* 0 . 1 5* 

38 . 0  x 1 0
- 6  1 2 .  8 x 1 0 -6 57 . 8  x 1 0

-6 

. 1 9  . 04 . 1 2  

. 34 

5 . 7  - fi . 6 

NOTE : ( 1 ) T o t a l s may vary s l i g h t l y  b e c a u s e  o f  
round i ng erro r s . 

( 2 ) Ra i l  d i s t a n c e s  from po i n t  to po i n t  
a re l o nger , a s  n o t ed above , t h a n  
h i g hway d i s tanc e s . 

( 3 ) Acc i d e n t  rates for L PG are u s ed far 
a l l NGL produc t s .  



TY � E  

E n  Rou t e  

Load i no a n d  
Un l oad i n g 

L ea ks 

Other 

Sever i ty ---

L ow 

Severe 

T a b l e C - 3 .  �req u en c y  o f  Tru c k  3 nd Ra i l  Acc i d e n t  by Type a nd S e ve r i ty 

a .  Frequ e ncy bv T v p e  

T r u c k s  Ra i l  

Sev er i ty 

P er c en tage L OI'/ �1aj o r  P ercen tage Low 

3 9  8 2 %  6 %  1 8  8 6 ;; 

39 4 7  1 2  3 1 00 

2 0  7 8 0 7 9  1 00 

2 0 0 0 

1 00 1 00 

b .  C o n s eque nces 

Average Resu l ta n t  Damag e  

P ro perty , $ I nj u ry ( Perso n s ) 

C o n sequences Tru c k  Ra i l  Truc k Ra i l  

No F i re o r  
Ex p l o s i o n  2 , 553 996 . 3 5 0 

Fuel -Ai r 
Deto na t i o n  5 1  , 000 68 5 , 000 4 . 0  4 . 0  

S OU RC E :  Reference 1 and URS 

C-21 

S everi ty 

M a j o r  

1 4 7� 

0 

0 

Dea t h  ( Persons ) 

Truc k Ra i l  

. 07 0 

. 2 5  0 



Tank Truc k :  

Ra i l road Tan k  Car : 

+ 
24 . 6 - 2 . 9  

+ 
78 . 4- 28 . 3  

The number of ra i l  acc i dents be i ng more than three t imes that for 

h i g hway acci dents , the i mpl i cati on  i s  that most  LPG i s  carried  by ra i l 

s i nce i t  i s  wel l establ i s hed that the uni t acci dent rate i s  much g rea ter 

for hi g hway tra n sport. 

For t hese same i nc i dents , the average annual number of i nj ur i e s  and 

deaths reported by MTB a re :  

I nj ury 

Death 

Truck  

20 . 4  

4 . 8  

Ra i l  

85 . 8  

2 . 2  

Yet i f  t he i nj u r i e s  and deaths  for the worst yea r ,  whi c h  normal l y  

represent on ly  o n e  acci dent , are removed from the data , we fi nd  annual  

numbers o f :  

I nj ury 

Death 

Truck  

9 . 8  

1 . 8 

Ra i l  

5 . 0  

0 . 8  

Obv i ously  then , the ra re i nc i dent  ( and the one whi ch  c l a i ms t he 

headl i nes ) ,  s kews t he i nj ury and death stat i s t i c s  greatl y .  

I t  was a l so  found that Cal i forn i a  ra i l  carri ers for a two year per i od 

( 1 976- 1 97 7 )  had 30% fewer a cc i dents i nvol v i ng hazardous  mater i al s ( of whi c h  

NGL acc i dents represent a n  apprec i abl e number )  than the nati onal average  

f · 1  5 or ra 1 s .  

NPR-1 producti on  wi l l  represent only a fract i on of a l l NGL tra nsported 

by rai l and truck wi thi n the state even at ful l production .  Based on  
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reference 7 ,  we est imate that El k H i l l s  by 1 980 wi l l  represent a bout 5 7% 

of a l l NGL produced by gas proces s i ng p l ants bu t on ly  a bout 3 1 % of the 

NGL l i ke l y  to be tra nsported wi thi n the state . (Th i s l atter va l ue of 3 1 % 

i s  very rough  a nd cou l d  ri se  con s i d erab ly  i f  NG L i mports i nto the state-

now a ppreci a bl e-- are reduced i f  El k H i l l s  NG L f i nds a mar ket wi thi n the 

s ta te . ) Hence the i ncremental i mpact of E l k  H i l l s  produced NGL on the 

overa l l a cc i dent ra te for such  carri ers wi thi n the state wou l d  be no more 

than proport i onal to the i ncrease  and m ight wel l be l es s  i f  heavy rel i ance 

i s  p l aced upon ra i l  transport wi th i ts l ower acci dent rate . No val ues 

were found for the rel ati ve quant i t i es of NGL transported by ra i l  and by 

truck  wi thi n the state ; hence a more soph i st i cated ana l ys i s  cou l d  not be 

underta ken .  

A s pec i a l  co ncern wi th  respect to the transport of NGL from El k 

H i l l s  rel ates to the proj ected use of the 35 . 5  mi l e  Sunset Ra i l way to 

track  from the proposed ra i l  and truc k l oa d i n g  faci l i ty near Taft to 

i ts j unct i on w i th Southern Pac i f i c  at Gosfard . ( N i ne mi l es of Southern 

Pac i f i c  trac k  between Gosfard and Kern J u ncti on , a l though deteri orated , 

i s  currentl y be i ng renewed . )  Accord i ng to a recent vi s ua l  i n sp ecti on of 

thi s tra c kage ( Reference 1 2 ) var ious  def i c i enc ies were i dent i fied  and 

req u i rements for upgra d i ng thi s  trackage to meet federal standards were 

l i s ted . Current traff i c  on the S unset con s i st s  of three tra i ns  per week 

of from ten to s i xteen cars each . S peeds are l i mi ted to 1 0  - 20 mph , 

dependent on the condi ti on of the trackage .  Currentl y ,  the trac kage 

carr i es two to three hundred thousand gross ton s  per year of  petrol eum, 

m i neral and farm products . W i th the movemen t of E l k H i l l s  NGL ,  t he 

annual  va l ue wou l d  r i s e  to an esti mated two mi l l i on gros s ton s .  

The survey concl udes that : "al though two mi l l i on gros s tons per 

year wou l d be i n s i gn i f icant on new track  i n  good cond i t i o n ,  i t  wou l d  

p robably  accel erate deteriorati on o n  marg i nal  trackage . " Further  "at 

l ea st ei g ht grade cross i ng s  wi l l  req u i re add i t i onal gates a nd fl ash i ng 
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l i ghts . . . ( because of )  r -i s ks at unprotected grade cros si ngs . 1 1  

I n  v i ew of  thi s survey ,  the proj ected acci dent rate for ra i l s  of 

0. 1 5  per mi l l i on car mi l es cannot be appl i ed to thi s sect ion  of tra c k .  

T h e  prev i ou s  est i mate·s o f  annual  ra i l  acc i dents has been rev i sed to 

refl ect thi s co ncern . However ,  no su bstant i a l  di fferences i n  any of  

the three cases  studied resu l ted from app l y i ng a substanti a l l y  h i g her  

acci dent ra te of  0 . 30 acci dents per  mi l l i o n  car  m i l es on  the Sunset 

Ra i l way segment .  Nonethel ess , the acci dent potent ia l  rema i ns a co ncern 

i n  some cases . Because of the l ow popu l a ti o n  den s i ty a l ong most  of the 

trackage , even a ser ious acci dent wou l d  l i ke l y  ca use on ly  property 

l os ses . Acci dents i nvo l vi ng l os s  of  l i fe and l i mb m ight occur at 

unprotected grade cros s i ngs or  pos s i b l y  between mi l epost 6 . 0  and 7 . 0  

where the Sunset track runs about 0 . 6 mi l es ea st  of the Lake s i de Un ion  

School . However , the track i n  th i s  area i s  i n  rel ati vel y good condi t i on ;  

and even i f  a dera i l ment wi th subsequent rel ease of ta nk  car co ntents 

were to occur , su ffi c i ent  t i me wou l d  l i ke l y  be ava i l a bl e to evacuate 
the school  i f  i t  were occup i ed .  

Responsi bi l i ty for undertaki ng mandated upgrad i ng o f  thi s trackage , 

as wel l  as for acci dents wh i c h mi ght occur on  i t ,  rests , of cou rse , o n  

the owner and operato r ,  that i s  the Sunset Ra i l way Company .  
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Appendix  H 

A i r  Qua l i ty Data 

A l l constructi on a s soc i a ted w i th new o i l  producti on wi l l  occur i n  

Kern County .  However ,  s i nce oxi dants are a reg i ona l probl em ,  data from 
Tul are , Fresno , and Ki ngs counti es are a l so presented i n  th i s  basel i ne 

descr i p ti on .  A l l four of these counties are wi thi n a s i ng l e a i r  bas i n  - 

the Sa n Joaqu i n Va l l ey .  

A n  ai r bas i n  i s  a reg i on wi th d i s ti ncti ve meteoro l ogi ca l  and 

geogra phi ca l  characteri sti cs . In recent years , control  s trateg i es 
appropri ate to each bas i n have been esta bl i s hed by the Bas i n C oord i nati ng  

Counc i l s  or by the Air  Resources Board . Fi gure H - 1  i l l ustrates the 
Sa n Joaqu i n  A i r  Bas i n .  The Ai r Resources Board and  each l ocal  d i stri ct 

perform vary i ng degrees of a i r  qua l i ty and meteoro l og i ca l  mon i tori ng 
wi thi n each a i r  bas i n .  The a i r  moni tor i ng program , i n  part i cu l ar ,  i s  
geared to col l ect data o n  the exi s t i ng a i r  qua l i ty probl ems i n  each 
county .  For examp l e ,  the Bakersfi el d s ta ti on  i s  the only s i te i n  Kern 

County where a l l  s i x  major po l l utants are meas ured whereas the Taft 
sta tion  moni tors onl y pa rti cul a tes  a nd the Del ano s tati on  only oxi da nts . 

Hydrocarbons are the prima ry pol l uta nts to be emi tted  a s  a resu l t  

of thi s project , and therefore, photochem i ca l  ox i da nts are the pol l utant  

of greatest  concern . The moni tor i ng data presented here i n  are geared 

toward representi ng exi s t i ng oxi dant  l evel s i n  the potentia l ly affected 

counti es ( Kern , Ki ng s ,  Tu l a re ,  and  Fresno ) .  Some data on part i cul a tes 

a re pres ented as  wel l s i nce parti cul ates are a l so a probl em in the a i r  

bas i n .  
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1 .  San Joaqu i n  Va l l ey A i r  Bas i n  

Fi g ure H-2  presents the di s tr i bution  of oxi dants i n  the San Joaq u i n  
Va l l ey A i r  Bas i n .  The i s opl eths s how that  the di s tr i bution  o f  photochem ica l  

oxi dants wi thi n the a i r  ba s i n  i ncrease a s  one approaches the easterly 

port ions of the val l ey .  Th i s  is  primari ly attr i buta b l e to the comp l ex 
transport mechan i sms that ta ke p l ace i n  the southern San Joaq u i n  Va l l ey .  

A s  descri bed i n  the sect i on on c l imate and meteoro l ogy , many days of h i g h  
oxi dants are characteri zed by wi nds from the north a l ong the wes tern 
edge of the va l l ey and southerly wi nds a l ong the eas tern edge . The 
genera l resu l t i s  transport of oxi dant precursors from the western 

portion  of the va l l ey to the eastern porti on . 

Tab l e  H - 1  presents the hi s tori cal oxi da nt cond it i ons a t  four stations  
wi th i n the area of  the proposed p i pel i ne route . The  tabl e cl ear ly  s uggests 

that oxi dants are a maj or probl em a t  these l ocati ons . A new ca l i bration  

techn i que i ntroduced in  J une 1975 , l owered a l l prev i ous ox i dant readi ngs 

by 20 percent . As a resu l t ,  the number of days tha t the standard was 

exceeded i ncreased i n  1 975 . I n  add i ti on , the decrease may have been 

parti a l l y  attri butab l e to meteorol og i ca l  cond i ti ons a nd s hou l d  not be 
i nterpreted as a s i gn i f i cant change i n  a i r  qua l i ty .  Tabl e H-2 presents 

the number of  t imes that oxi dant sta ndards was exceeded by month i n  1 977 . 
Tab l e  H-3  presents the 1 977  a nnual  s ummary of h i g h  hour oxi dant concen

trati ons and occurrences greater tha n 0 . 08 ppm i n  the San Joaq u i n  Va l l ey .  

A s  can be seen , t he hi g hest 1 -�our oxi dant concentrati on  was 0 . 21 ppm 
i n  Ba kersfi e l d .  The 1 977  annual  sunmary o f  oxi dant occurrence wi th 
concentra t i ons greater tha n or equa l to 0 . 2  ppm is s hown i n  Tabl e H -4 

and i nd i ca tes that on ly  the Ba kersffel d-16NE s i te experienced l evel s i n  
excess  o f  0 . 2  ppm .  

F i g ures H-3  and H-4 i l l ustrate the da i ly and month ly  vari at ions  at  

three sel ected San J oaqu i n  Va l l ey s tati ons . Da i ly var iati ons  are s i mi l ar 
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Source : Ca l i forn i a  Ai r Reso u rces Board , 197 2 , "Ai r Qua l i ty i n  
San Joaq u i n Val l ey . " 

Fi gure H-2 .  Di stri bution o f  Oxi dants i n  the San Joaqu i n  
Val l ey Ai r Ba s i n  ( Augu st 1972 ) .  Uni ts  i n  pphm. 
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Tabl e H - 1  

NUMBER OF DAYS OXIDANT STANDARD EXCEEDED 
AT SPEC I F I ED STAT IONS  PER  YEAR FOR 197 1 - 1977* 

Sta ti on 1971  1972  1973  1 974 1975  1976 1 977  

Ba kersfi el d 
( Ches ter ) 1 08 83 1 26 142 1 04 1 7  6 3  

Fresno 
(O l i ve )  7 1  96 86 92  48 44 66 

Parl i er 1 34 1 14 1 29 120  74 1 28 

Vi sa l i a  1 19  150  140 164 30 38 15 

Source : Ca l i forn i a  Ai r Resources Board . Quarterly Reports of Ai r Qua l i ty 
Data . 

*Oxi dant  concentrati ons greater than 0 . 08 ppm . 
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Tabl e H -2 

N UMBER OF  DAYS OX I DANT STANDARD EXCEEDED AT 
SPEC I F IED  STAT ION BY MONTH FOR 1977 

Month Fresno Parl i er V i sa l i a  Ba kersf i e 1 d Del ano 
( Ol i ve )  ( Chester ) 

Ja nuary 0 0 0 0 0 

February 4 5 4 3 5 

March 0 0 0 0 0 

Apri 1 3 6 0 2 1 

May 2 3 2 1 1 

J une 12 25 0 14 1 

J u l y  11 20 2 1 2  4 

August  12 27 3 19  0 

September 11 20 1 5 u 

October 11  20 3 6 1 

November 0 2 0 0 0 

December 0 0 0 0 0 

66 128 15  63  13  
Annua l  1 - hr . 

Max imum 
( PPM ) . 16 . 16 . 10 . 13 . 10 

Source : Ca l i forn i a  Ai r Qual i ty Data , Cal i forni a  Ai r Resources Board , 1977 . 

H-6  



:r: 
I 

-...J 

Tab l e  H -3 
1 977 ANNUAL SUMMARY OF I U GH HOUR OXIDANT CONCENTRATIONS AND OCCURRENCES 
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Tabl e H-4 
1977 ANNUAL SUMMARY OF OXIDANT OCCURRENCES WITH CONCENTRATIONS 

GREATER THAN OR EQUAL TO . 20 ppm . BY BASIN AND STATION 

8A81N, U A TION 

------ ----

SAN JOAQUIN VALLEY 

Kern 

Bokera f i e ld -16NE 
""' · 

U Mees1trPd hy U.V.  Photom<1try 
K Measured by KI Method 

. 

I 

u 

C Measured by Chemiluminescence 
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FU MAii APll 

DY HA D Y  HA DY HA 

· '-

- - - - - -

MAY JUN JUL AUO H P  O C T  NOV 

DY Hll DY Hll DY HA DY 1111 DY Hll DY Hll Dy 

- - - - - 2 1 0 0 0 0 - --

TOTAL 
D�C ANNUAL HOUR& 

REPORT 
Hll DY HA DY U lf  

YEAR 

------ >----

,_ 
---

- - 2 1 !!'Z'L 
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for a l l three sta t i ons i n  tha t oxi dant concentrati ons beg i n  to i ncrease 

qu i te rap i d ly  i n  the mi d-morn i ng hours and drop s harply i n  the l ate 

afternoon .  Th i s  i s  typ i ca l  d i urna l di s tr i but ion  of ox i dants , portrayi ng 
the dependence of oxi dant concentrati ons on maximum so l ar i ntens i ty .  The 
s i m i l a r d i s tri but i ons at a l l  three s ta ti ons i mp ly that oxi dants are 
caused pr i ma r i l y  by l oca l ( San  Joaqu i n  Va l l ey )  emi ss i ons . 

The month ly vari at ion  i n  oxi dant concentrat ion ( F i g .  H-4 ) i l l ustrates 

the pronounced change i n  l evel s that  occur dur i ng the year . The l ate 
spri ng , s ummer , and early fa l l  compri se the typ i ca l  ox i dant season of 

abunda nt sunshi ne and other meteorol og i cal  factors mos t  conduci ve to 
oxi dant forma ti on . 

Tab l e  H-5  presents the 1977 Summary of 24-hour tota l suspended 
parti cul a tes for mon i tori ng s i tes  i n  the San Joaq u i n  Va l l ey .  Parti cul ate 

standa rds are frequently exceeded at ma ny l ocat i ons , primar i ly due to 

agri cul tura l opera ti ons a nd the mi nera l i ndustry ' s extract ion  processes . 

Tabl e H-6 presents the 1977 Annua l Summary of h i gh carbon monox i de 
concentrat ions and occurrences wi th i n  an  8-hour movi ng average of greater 

than 9 ppm for mon i tori ng s tati ons i n  the San J oaqui n Va l l ey .  V i o l at ions 

of the 8-hour  sta ndard occurred predomi nantl y i n  Bakersf i e l d  and Fresno . 
Carbon monox ide l eve l s  i n  Kern County we re genera l ly l ow i nd i cati ng the 
l ack of s i gn i fi ca nt motor veh i c l e traffi c outs i de the metropo l i tan  area s .  

The 1977 Annua l S ummary of n i trogen d i oxide concentrat ions and 
occurrences wi th concentra t i ons at or above 0 . 2 5 ppm i n  the San Joaqu i n  
Va l l ey i s  s hown i n  Tabl e H-7 . The h i ghest N02 concentrat i ons were 

measured i n  Ba kersfi el d ( Chester Street Sta t i o n )  wi th a val ue of 0 . 17 ppm 
for the second-hi ghest one hour average . Th i s  va l ue i s  cons i derably 

bel ow the 1 -hour s tate standard of  0 . 25 ppm .  I n  terms of  the annua l 

average concentra ti on ,  the Ba kersfi el d  s i te a l so  represented the h i gnest 

H - 1 1  
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Tabl e H-5 
1 977 ANNUAL SUMMARY OF 24-HOUR TOTAL SUSPENDED PARTICULATE 

TOTAL NUM•llt •uw•u• 0, IAWPUI CONCINTRATIONI t,..t/•11 
•AllM. COUNfT, ITATIOM O' IAW,.l!.I �100 ,,.1J AN,,.UAl 
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Tabl e H -6 
1977 ANNUAL SUMMARY OF HIGH CARBON MONOXIDE CONCENTRATIONS AND OCCURRENCES 

WITH AN 8 - HOUR MOVING AVERAGE OF GREATER THAN 9 ppm 

•A llN, COUNTY. ll.tiTIOM 
:��I =� =· ....... ... .. ... 1111 Arft ....... ..UN JUL AUG .,� OCT NOY ore ANNUAL :::.'a 

"""""' 
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Tabl e H-7 

1 977 ANNUAL SUMMARY OF NITROGEN DIOXIDE CONCENTRATIONS AND OCCURRENCES 
WITH CONCENTRATIONS AT OR ABOVE .25 ppm 
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va l ue wi th a mean of 0 . 052 ppm . Thi s va l ue i s  i n  v i o l at ion  of the Federa l 

N02 ambi ent a i r  qua l i ty standard , a l thoug h  the a nnua l average va l ue may 
not be s tati sti ca l ly representati ve . 

Tabl e H-8 presents· the 1 977  Annua l Su11J11a ry of a verage and h i gh su l fur  
d i ox i de concentrat i ons ( ppm )  for vari ous s i tes  i n  the San  Joaqui n Va l l ey .  

A s  can be seen , v i o l ati ons o f  the annua l so2 standard occurred a t  the 
O i l da l e  F i re Sta tion  near Ba kersfi el d ( reported annua l  a verage of 

0 . 043 ppm ) a l tho ugh th i s  va l ue may not be s ta ti st ica l ly representat ive 

due to the sma l l  number of sampl es o bta i ned duri ng  the yea r .  There 
were no vi o l a ti ons of the nati ona l 3-hour or S tate 1 -hour so2 s tandards 

throug hout the a i r  ba s i n . A further analys i s of the pea k  24-hour 
average  concentrations i n  excess of 0 . 05 ppm for 1 977 i n  the San Joaqu i n  

Ai r Bas i n  i s  s hown i n  Tabl e H -9 . A s  i nd i cated , the preponderance of 
va l ues i n  excess of 0 . 05 ppm occurred at the Oi l da l e  Fi re Stat ion . Of 

the so2 va l ues , the 2 were consi dered to be proba b l e  due to the 

potenti a l  i nterference at other t imes from h i g h  oxidant and TSP concen
trati ans . 

The 1 977 Annua l s ummary of  24-hour average parti cul a te su l fate val ues 

i n  the San Joaqu i n  Ai r Bas i n  i s  presented i n  Tab l e  H-1 0 .  A l though the 
tota l number of samp l es at any s tation  i s  l ow a nd as a resu l t  may not 

be stati s t i ca l ly representati ve for an entire year , the res u l t  i ndi cates 

a number of sampl es  i n  the Kern County area were i n  excess of 25 µg su l fate 

per cubic  meter . None of the sampl es were obta i ned under cond i ti ons of 

h i g h  ozone ( � 0 . 2  ppm )  concentrati ons . 

Tab l e  H-11  presents current hydrocarbon emi s s i ons i n  the San Joaqu i n  

Va l l ey .  Emi s s i ons due to petrol eLJ11-re l a ted operations  represent a 
s i gni f icant  porti on  of tota l emi s s i ons ,  particu l ar ly  i n  Kern County .  

Future trends i n  a i r  qua l i ty i n  the San Joaqui n A i r  Bas i n  are genera l ly  

s imi l a r  to tho se i n  many other reg i ons of Ca l i forn i a . I t  i s  expected 

H - 1 5  
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Q 0 
HIGH 

IA .. N, COUNTY, ITATION � *  
.. 

1•HOUA 
:II 

SAN JOAQUIN 

Fresno 

Five Pointe cu . 05 
Fresno-Olive PF .04 

Kern 
Arvin FP . ()I• 

Bnke rsfield-2717 0 St PF . 1 2 

Bnkerefield...Chester FP .06 
Bakers field-Chester pp · . 09  

Bakers!ield-College PF . 15 
Bakers fie ld-llea l th Dept PF . 1 1 

Bakersfield-Mt . Vernon PF . O') 
BRkers r ie ld-Nat . Guard PF . 03 

Kern C ity Golf Course PF . 1 5 
O i ldsle Fire Station PF . 17 

�an Joaquin 

Union Isl and PF .02 

* CU In,l icates Coulometric Moth•)d 
FP lnd icntes Flame Photometric Method 
PF Pulsed Fluorescence 

t Not stat ist icall� representative 

Tab l e H-8 

1 977 ANNUAL SUMMARY OF 'AVERAGE AND HIGH 

SULFUR DIOXIDE CONCENTRATIONS lPPm) 
HIGH ANNUAL 

HIGH l•·HOUA CONCl!NTRA110NI 

S•HOUll AWIERAGIE 
JAN Fii MAR A l' A M A Y  JUll JUL AUG 

.050 . nn? . ooo . ooo . 0 1 3  .015 , 018 .033 .013 .025 

.040 - - - - - - - - . m , 

.027 . 002t . ooo .004 .ooo .005 .on .010 - -

.080 .Ol9t - - - - - - - -

.057 .005·; .016 . 013 . 009 .012 - - - -

. 063 - - . 004 . 012 .01 5 . 012 . 012 . 016 .018 

. 1 10 .030·; - - - - - - - -

. 097 , 0161 - - - - - - - -

.080 . 01 5i - - - - - - - -

. 030 . Ol2t - - - - - - -

.077 .out - - - - - - - -

. 147 . 0431 - - - - - - - -

.020 . 0021 - - - - - - - .002 -

, 

I E P OCT NOY 

.019 .0111 .on 

.010 . 0�1") -

- - -

- - .033 
- - -

. 019 . 019 .031 
- - -

- - . 029 
- - -

- - -

- - .030 
- .OT 5  .09;> 

.008 .007 .003 

DIEC 

---

. 0 1 1  
-

.OOI> 
-

-

-
. - - -

, (>4 8  
-

. 030 
-

• 06'• 
. 036 

.033 

. 017 

.0�7 

. OBO 

-

--

J OTAL 

HOUllB 

lllEPOllTU 
IN Y E A ll  

,__031 
- -

311')� 
--

955 
-

,_qa7 
--

•H)4 

_!QE_ 
676 

?24 
1 1r,q 
1'159 

--

16911 

-



Tabl e H-9  

OCCURRENCF.S OF 24-HOUR S02 
CONCENTRATIONS IN EXCF.SS OF . 05 PPM 

1977 

S02 

Station 
24 Hr .Avg• (pom) 

Oxidan� 
Max-hour 

(ppm) 
TSP# 24 Hr Avg 

(ug/m3) 

I SAN JOAG,UIN v ALLEY AIR BASW I 
October 23 Oildale .073 < . 10 

24 Oildale .06} < . 10 
25 Oil dale . 065 < . 10 
26 Oildale . 0 58 < . 10 

November 2 Oildale .056 < . 10 
3 Oildale .092 < . 10 
9 Oildale .059 < . 10 

10 Oildale .071 < . 10 

� 100 
3 57 
2 58 

11 Oildale . 070 < . 10 
12 Oildale .051 < . 10 
16 Oildale . 056 < . 10 

276 

21 Oildale . 073 < . 10 
2 5  Oildale .053 < . 10 

276 

27 Oildale . 0 51 < . 10 160 
30 Oildale . 064 < . 10 250 

December 2 Oildale . 066 < . 10 > 100 
3 Oildale . 056 < . 10 
5 Oildale . 077 < . 10 

- 243 

10 Oildale . 080 < . 10 
11 Bk:rsfld-College .054 < . 10 
11 Oildale .077 < . 10 
12 Oildale . 060 < . 10 

Probable � Excess 

yes 
x 
x 

x 

x 

x 
x 

yes 
x 

13 Oildale .054 < . 10 230 x 

*Average of at least 18 hours 

&Oxidant concentrations shown as "< . ion were 
obtained at a nearby station 

#r8P concentrations shown as "< ioon or � 100" were ob
tained at a nearby station 

H- 17  
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Tabl e  H-10  

1 977 ANNUAL SUMMARY OF 24-HOUR PARTICULATE SULFATE 
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EM I S S I ON SOURCES 

PETROL EUM 
Producti on 
Refi ni ng 
Marke ti ng 

SUBTOTAL 

OTRER STAlIONARY 
SOURCE.S 

MOBIL E SOURCES 

TOTAL 

Tab le  H- 1 1 

1975 AIR POLLUTANT EMIS S I ONS IN THE SAN J OAQUIN VALLEY 
Tons/Day 

ORGANIC GAS ES (HYDROCARBONS ) 

Fresno Co . Kern Co . Tul are Co . 
Reactive* lotal ReactiveTota 1 Reactive Total 

8 . 5  1 5 . 9  82 . 3  154 - -

- - 1 7 . 9  18 . 6  - -

6 .  1 6 . 4  10 . 5  1 1 . 1  3 . 2  3 . 3  

1 4 . 7 22 . 3  1 1 1  183 3 . 2 3 . 3  

28. 6 50 . 5  26 42 2 1 . 1  31 . 9 

49 . 4  54 . 2  35 . 4  38 . 8  22 . 2  24 . 3  

92 . 7  127 173 263 46 . 5  59 . 5  

�i n_g_LCo . 
Reactive Total 

1 . 3  2 . 4  
3 . 9  4 . 1 
0 . 4  0 . 4  

5. 6 6 . 9  

13 . 7  25 

1 1 . 3 12 . 4  

30 . 6  44 . 2  

*Reactive hydrocarbons  are C l a s s  I I  and I I I  hydrocarbons  as  defined by the Ai r Resources Board . 

Source : Cal i fornia Ai r Resources Board 



that oxi dant  l evel s wi l l  drop a s  more automob i l es become equ i pped wi th  

devi ces to  contro l oxi dant precurs ors . However , thi s drop wi l l  eventua l ly 
be offset by i ncrea s i ng popu l at i on i f  pres ent  dr i v i ng a nd growth trends 

co nti nue . The current efforts of the a i r  qual i ty ma i ntenance p l anni ng  
effort in  Kern County are des i gned to  dea l wi th thi s s i tuat ion . A 

potenti a l  future probl em i n  the San Joaqu i n  Va l l ey i nvol ves the i ncrease 
of s u l fur d i ox i de concentrat ions . New sources of a i r po l l uti on such 

a s  i ncreased dependence on oi l s team i njectors at  rec l ai med oi l wel l s  
may create an  so2 probl em i n  the future . Recent  Ai r Resources Boa rd 
s tudi es have descri bed s i g n i fi cant  crop damage caused by a i r  po l l ution , 

pos s i bly throug h synerg i sti c effects between oxi dants and so2 . 

H-20  



Append i x  L 

Wi l d l i fe Management P l a n  

N o  Change from Draft E I S  

( Note :  Thi s appendi x  i s  the ful l text of a 

pl an s i g ned i n  1 963 by the Ca l i forn i a  Department 

of F i s h  and Game , Bureau of Sports Fi s heries  and Wi l d l i fe ,  
and Naval  Petrol eum Reserves i n  Ca l i forni a . ) 
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1 .  INTRODUCT I ON 

The Un i t ed St at es Department o f  Energy ( D . O . E . ) ,  in a 

un it ope rat i on wit h  Che vron , U . S . A . , is  p l anning t o  p roduce crude 

oi l at the maximum e f f i c ient rat e ( MER )  in t he Naval Pet ro leum 

Rese rve No . 1 ( NPR- 1 ) , located at E lk Hi l ls , Ke rn County , CA . 

Assoc iated proj ects  inc lude t he in crease in p ro duct i on capac i t y  

o f  one Gas Processing P l ant , the const ruc t i on o f  two new Gas Pro

cessing P l ant s , t he const ruct i on of f i ve compres sor s t at ions , an d 

t he addi t i on o f  a new rai l road t ank car lo ading fac i l i t y . 

Thi s  report p resents an assessment of  t he air  qua l i t y  

imp act t o  b e  expected f rom t he p roposed p roj ect . The method of 

an alysi s cons ist s o f  app l i cat i on o f  EPA app roved air  qua l i t y  dis

persion mo de ls . Det ai l s  on the met eo ro l o gi cal  dat a and source 

parameters used as input to the mode ls are p resen t ed in t h i s  re 

port . The mode l calculat ions are discussed and the resu l t s  are 

summarized in t e rms o f  impact for each po l lut ant af fected . Ad

dit ional discuss i on is p rovided concerning t he comp l i ance o f  

t h i s  expans i on wi t h  the Clean A i r  Act o f  1977 . 

0-1 



2 .  DESCRIPTION OF PROPOSED PROJECT 

Pub l i c  Law 94-2 5 8 , dat ed 5 Ap ri l 1976 , directed t he 

U . S .  Government t o  bring NPR- 1 up t o  proj ect i on at t he maximum 

e f f i ci ent rat e  consist ent with sound engineering p r act i ces for 

a period not t o  excee d six years af ter t he dat e of en actment of  

t h i s  l aw .  NPR- 1 i s  t argeted for produc ing a max imum o f  2 4 0 , 000 

barre ls  of o i l  per day . Th is  increase in o i l  p roduct ion re

qu ires an exp ans ion of exi st ing f ac i l i t ies at NPR- 1 ,  as we l l  as 

the const ruct ion of new faci l i t ies . A list ing of t hese f aci l i 

t ies fo l lows i n  t h i s  report . 

0-2 



3 .  METHODS OF ANALYS I S  

The quant i f i cat ion o f  t he air qua l i t y  imp act f rom t he 

proposed new gas - f i red equ ipment i s  ac comp l i shed t hrough t he 

app l i cat ion o f  mat hemat i c al mode l s  whi ch re l at e  met eo ro logical 

condit ions and source emi s s i ons t o  resu lt ant ai r qua l i t y  leve l s . 

Mat hemat ical mode l s  approved by t he Envi ronment al Prot ect ion 

Agency ( EPA ) have been emp loyed . In t h i s  sect i on , a discuss ion 

o f  t he a i r  qual i t y  mo de l s  used , t he air  qual it y  st andards whi c h  

must  be met , and t he data base requi rement s wi l l  b e  p resented . 

3 . 1  A I R  QUALI TY D I SPERS I ON MODELS 

Comput er ized a i r  qua l i t y  dispers ion mo de ls  are used 

to predict ground- level ambi ent air qual i t y  leve l s  resu l t ing 

f rom present and p ropo sed gas-f i red equipment operat ion . Bot h  

short -t e rm episode pot ent ial and year- long average air  qual i t y  

con sequences are an alyzed . The Cl imat olo gical Disper s i on Mode l 

( COM ) is  t he mode l used for annual average cal culat ion s . The 

Texas Ep isodic Mode l ( TEM ) is used to det e rmine short -term con

cent rat ions , t yp i ca l l y  1 -hour , 3 - hour , and 24-hour averaged con

cent rat ions . These mode l s  are bot h  recommended for  t h i s  purpo se 

in EPA ' s  recent gui de l ines .
C l ) 

The comput ed concent rat ions are 

compared with app l i cab le a i r  qual i t y  st andards to det e rmine i f  

t he calcu l at ed values sat i s f y  t hese st andards . 



3 . 2 APPL I CABLE A I R QUAL I TY STANDARDS 

The air qual ity st andards app l i cab l e  t o  t hese p ro 

j ec t s  are t he S t a t e  and Nat ional ambient a i r  qual i t y  st andards 

shown in Tab le 1 .  The se st andards impose con st raint s on bot h  

long- and short - t e rm a i r  qual i t y  leve l s . The pr imary p o l l ut ant 

emi s s i ons are sul fur dioxide ( S02 ) ,  n i t r i c  oxide ( NO ) , and par

t i cul at e s . Lesser po l lut ant s are hydroc arbo ns ( HC )  and carbon 

monoxide ( CO ) . Cri t e r ion also exist for cont aminant s formed by 

secondary processes in cluding photo chemi cal oxidan t s  ( O
x

) ,  n i 

trogen dioxide ( N02 ) ,  and sul f at e s . 

There is  no amb ient st andard for n i t ri c  oxi de . The 

st andards are wr itten  in t erms of  N02 . When no NO t o  N02 con

vers i on dat a are avai l ab l e , very conservat ive air qual i t y  im

pact st udi e s  use t he un re al ist ic assumpt ion o f  total  convers ion 

of  NO to N02 . A more re al i st i c  value has been suggest ed using 

dat a obt ained by t he C al i forn i a  Air Resources Board ( CARB ) . 

The se dat a indi cat e t hat the rat io*  of  N02 t o  NO
x 

in the Bakers

f ie l d  area fal l s  within a ran ge f rom 0 . 14 to 0 . 6 2 wit h an aver

age value o f  app roximat e l y  0 . 3 3 .  The se rat ios are subst ant i at ed 

by an alogous dat a obt ained by Get t y  Oil  Comp any in McKit t r i ck , 

wi t h  an ave rage value of about 0 . 56 .  As woul d  be expect ed , max i 

mum convers ion l eve l s  occur during t he warm , sunny , summe r season 

and min imums dur i n g  wint e r . I n  addit ion , l imi t e d  summe r f ie l d  

me asurement s obt aine d at a Southern Cal i forn i a  powe r p l ant
( 4 )  

in

dicat e  t hat the values derived f rom the above an aly s i s  of CARB 

dat a are re asonab l e . Desp i t e  t he evi dence that a convers i on ra

t io of 80 pe rcent would be real ist i c  and st i l l  con se rvat ive , t h i s  

air  qua l i t y  impact assessment has b e e n  p e r formed us i n g  t he ex

t reme l y  con servat ive assumpt ion t hat conversion is 100  percent : 

all  NO is  assumed t o  be NO� . 
� 



TABLE 0-1 
AMBIENT AIR QUALITY STANDARDS 

POLLUTAllT 

Oxldal'lt 
(Ozone) 

C,ubon Monoxide 

N i t rogen D i ox i de 

Sul fur D i ox i de 

Suspended 
P1 rt l c u J 1 t1 
Ke n . e r  

S u l htes 

Leod 

Hydroten S u l f i de 

Hydrocarbons 
(Corrected for 

,...tt'lane) 

£thy lene 

V i s i b i l i ty 
Reduc ing 
Pert lc le1 

llOTU: 

AVERAG ING Tl"( 

1 hour 

12 hour 

8 hour 

I hour 

Annua I AYere,e 

I hour 

Annua I Avere,e 

2 .. hour 

) hour 

1 hour 

Ann u.e l  &eoaret r i c  
..... 

2• hour 

2• hour 

)0 Doy 
AYerege 

C11 lend.,. 
Quarter 

t hour 

3 hour 
(6·9 o.m . ) 

8 hour 

l hour 

1 Observ• t l0tt 

CALI FORN I A  STANDARDS l  

CONCENTRAT ION I J1[THOO'° Ptl:IAAR'f l  S 

O. I D PP"' UI trevlolet 2.ftO ug/m! 
(200 •9''"'l PhotOll'atry (0. 1 2  ppo1) 

10 -
( 1 1  oogl•'> -

Non-D l spers l "  
1 0  "'9'"'' 

lnfr1r•d -
Spect roscopy (9 PP'") 

•o PP"' loO ""ll'"' 
(io6 oog/.,l) (JS PP'") 

100 ug/m3 - S. 1 tz-9ft 
Method (O.OS ppm) 

0.25 PPID 
(lo70 •9''"') -

80 •9/ml 
- (O.OJ ppm) 

o. 10 ppeo • Conduc t l • t r l c  J65 •9'"'' 
(260 •9/m'l Method (0 . 1 • p.,..) 

- -

o . s  -
( 1 J 10  •9''"'> -

60 •9'"1 H i gh Vo l ume  7 5  •9/m3 s...., 1 1 .9 

!DO •9/0ll 260 •9''"' 

25 •9'"' AIHL Method 
llo. 61  

-

l .  5 •9/•1 AIHL llethod 
11o. 5io 

l. 5 •9/IDI 

Coclml .,.  
0.0) pp• Hydroxide -
(lo2 •9'•'> St rec Un 

Method 

160 ug/"'l 
- - (0.2io ppm) 

0. 1 PP'" 
- -

0 . 5  -

In 1uff t c l en t  ..munt to 1 
reduce the prevel I Ing v h i •  
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3 . 3 DATA REQUI REMENTS 

The f irst step in a mode l ing an alys is  of t h i s  t ype is  

t he co l lect i on of  requi red input dat a .  The dat a con s i st o f  

t hree bas i c  t ypes o f  informat ion : ( 1 ) met eorological dat a , 

( 2 )  source i n format ion , and ( 3 ) exist ing ai r qual i t y  leve l s . 

The met eoro logical dat a are used in t he mode l s  t o  quant i fy t he 

atmo sp heric dispers ion character ist ics o f  t he re gion . Typ ical

l y , in short -term air  qual i t y  impact assessment s ,  met eoro logical 

regimes most  conduc ive t o  degraded air  qual i t y  are se lected for 

use in t he mode l s , in order t o  present a "worst case " impact 

analy s i s . The source in format i on requ ired i s  a comp lete inven

t ory o f  t he emi ssion produc ing equipment and mus t  inc lude s i ze , 

l oc at i on , and emiss ion character i st i c s  o f  each source . Exi s t in g  

a i r  qual i t y  leve l s  are requ i red t o  document current condit i ons 

and to ca l ibrate t he mode l s  so t hat t hey can be used to ac

curat e l y  predict exi s t i n g  and p roj ected ground level pol l ut ant 

concent rat i on s .  

3 . 4  METEOROLOGICAL ANALYS I S  

A d i scus s ion regarding t he region al and local charac

t e r i s t i c s  of key met eoro logical  and cl imato lo g i cal  parame t e rs 

is  provided in  t he f o l lowing sect ions . Thi s  di scuss ion sha l l  

prov i de an i n s i ght into c l imat ic var i at ions i n  t he study area , 

as we l l  as p resent t he sub t l e  part i cu l ar s  o f  t he local met eoro

logical regime . Det ailed analyses are p resented for  met eorolo

gical parameters t hat are r e l ated direct l y  t o  t he d i spersion 

and vent i l at i on charact e r i st i cs of t he local atmosp here . These 

parameters inc lude mixing he ight , wind speed , wind di rec t i on , 

and atmo sphe r i c  st ab i l i t y  wit hin t he mixing l ayer . 

0-6 



3 . 4 . 1  Regional C l imat o logical Summary 

The Elk H i l l s  area i s  s i t uat ed i n  t he ext reme sout h 

end o f  t he San Joaquin Val ley and i s  part i a l l y  surrounded by 

mount ainous t errain on t hree s i des . The NPR- 1 ,  as ind i cated on 

the regional t opographic map in F i gure 1 ,  i s  l o cated in t he 

f oot h i l l s  o f  t he Temb l or Ran ge . The p e aks of  t he Tehachap i 

mount ains l ie about 3 0  mi les t o  t he sout h and sout heast . The 

re lat i ve l y  f l at p l ains o f  t he sout hern San Joaquin Val ley sep

arat e t he E lk H i l l s  Area f rom t he peaks of t he Greenhorn moun

t ai n s  whi ch l ie due east o f  t he st udy area . The broad p l ains 

o f  t he great Cent ral Val ley extend nort h and nort heast of  E lk 

H i l l s . 

The surrounding t opogr aphy has a s i gn i f i cant  inf l uence 

on t he re gional c l imat e . The S ierra Nevadas , l ocated to t he 

nort heast , insu l at e  t he cent ral val l ey f rom b l ast s o f  c o l d  polar 

a i r  t hat propagate southward over the cont inent dur ing t he win

ter . The Tehachap i mount ain s , forming t he sout hern boundary , 

force mo i s t  a i r  emanat i n g  f rom t he nort hwe st and nort h , t o  r i se , 

t hus promot i n g  heav ier pre c ip itat ion on  t he windward s l opes , as 

we l l  as a h i gher f requency of c l oudiness over t he foot h i l l  areas . 

The coastal ranges , s i t uated due we st o f  t he Elk H i l l s  area , 

t end t o  shield t he local region f rom t he t rue marine environment 

t hat dominates some 50 t o  70  miles  t o  t he west . Furt hermore , 

because o f  t he nat u re o f  t he encomp ass i n g  t errain , l arge c l ima

t ic var i at ions can exi st wit hin re l at ively short d i st an ces of  

t he E lk H i l l s  study area . These d i f ferences become most pro

nounced in  long- and short-term local wind d i s t r ibut i on an al

yse s . 
C 5 , G ) 

A s i t e  spe c i f ic wind analysis i s provided in  l at er 

sec t ions . 

The general c l imate o f  t he E lk H i l l s  area i s  warm and 

semi-ar i d . Nearl y  90% of al l prec i p i t at ion f al l s  dur ing t he 
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annua l "wet season , "  which occurs from October t hrough Ap ri l . 

Snow in t he sout hern val l e y  region i s  i n f requen t , with only a 

trace occurring in about one year in seven . Thunderstorm and 

severe weat her ac t ivity is se ldom experienced . E l k  H i l l s  re

ce ives about 6 i nches of prec ip i t at ion annual ly . 

Mont hl y normal t emperatures range from the mid-40 ' s  

in Januar y to the mid-80 ' s  dur i n g  Jul y . Reco rd tempe ratures 

have been observed to exceed 110 degrees F dur i n g  t he summe r 

mon t hs an d drop mo re t han 10 degrees F below f reezing dur ing 

t he winter season . F i gure 2 graphica l l y  dep i c t s  t he long-t erm , 

mon t hl y , an d annual dist r ibut ion o f  me an temper atures and pre c i 

p i t at ion f o r  Mar icopa , Cal i forn i a  ( t he neare st record ing c l ima

tolog ical st at ion to E lk H i l l s ) and Bakers f i e l d , Cal i forn i a .  

Summer ski es are cl ear and condit ions are usua l l y hot 

an d dry . Wint ers are mild and t end to be f a i r l y  hum i d . As a 

resul t , nocturnal fog is f requen t l y  exper ienced dur ing December 

and January . Den se , foggy condit ions can per s i s t  for days or 

weeks as rad iat ional fog ( induced by nocturna l  coo l ing ) i s  

trapped in the val ley regions b y  l arge-scale h i gh pressure sys

t ems . Dur ing t he win ter season at E lk H i l l s , warm , dry , sout h 

and sout hwe sterly f low i s  occas ional l y  observed as dra inage 

chinook-st y l e  winds emanat ing from Tehachap i pass area move 

swi f t l y  into t he Central Val ley regions . 

Amb i ent atmosphe r i c  pressure i s  general l y  hi ghe st 

durin g t he win t e r  mon t hs . Dur ing the rel at ive l y  cloudless sum

mer season , t hermal convect ion is promo t ed at t he sur f ace , 

caus ing t he atmosphere to expand and fl ow lat eral ly . This ac 

t ion t ends to decrease t he surface pr essures as a "t herma l "  or 

heat - induced low pressure syst em deve lops over t he are a . I n  

winter , t h i s  e f fect i s  general ly absent and average sur f ace 

pre ssures t end to be hi gher . 

0-9 
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Tab l e  2 provides a summary o f  t he l ong-t erm normal s ,  

mean s , and extremes for t he var ious c l imat i c  p ar ameters in the 

Bakers f i e l d  area . As shown in F i gure 2 ,  wi th t he excep t ion o f  

winds , t he Bakers f i el d  c l imat i c  dat a are i n  good agreement with 

condi t ions at Elk H i l l s . 

3 . 4 . 2 Mixing He i ght 

The ent ire t roposphere , f rom ground l evel to t he t ro

popause , i s  not  ava i l able for the di lut ion o f  pol l ut ant s re

leased near t he sur f ace . On ly t he mixing l ayer , which may be 

only a few hundred met er s t h i ck , serves t h i s  funct ion . 

The mixing l ayer def ines t he ext ent o f  vert ical c ircu

l at ion in t he l ower atmo sphere . Vigorous convect i on at t he sur

f ace due to int en se s o l ar heat ing can be inh i b i t ed at hi gher al

t it udes by the p resence o f  stable layer s or  subs i ding ai r from 

t he upper atmosphere . This st ab le l ayer , o f t en re f erred t o  as 

an e levat ed inver s ion , act s as a " b l anket " or barr ier wh ich l im

i t s  pol lut ant d i l ut ion within t he mixing l ayer be low . 

Upper air  dat a  necessary for t he det erminat ion o f  morn

ing and aft ernoon mixing he i ght s are not present l y  co l l ected in 

t he Elk H i l l s  region . Rawin sonde dat a were co l l ec t ed at Fresno 

f rom Apr i l  1 9 70 to March 1971 and Oct ober 1971 to June 1973 , and 

at Merced f rom 1 9 54 -1 9 56 .
( 7 ) 

A irp l ane soundings were t aken near

l y  every morning at Fresno , Cal i forn i a  for a f i ve year period be-
' 

ginning Jul y  1 ,  1972 t o  December 3 1 , 1977 . Afternoon mixing 

he ight s were comp i l ed from the data base by us ing a met ho d  formu

lat ed by Ho lzwort h .  F i gure 3 graphica l l y  summarizes t he dat a 

base co l l ec t ed by t he Cal i forn i a  A i r  Resources Board . I t  i s  ac

cep t ed t hat t he mixing layer wi l l  be somewhat hi gher in t he 

Bakersf ield /Elk Hi l l s  region in compar i son t o  leve l s  measured at 

Fresno . The se dat a are not suf f ic i ent to estab l ish morning and 
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aft ernoon mix ing dep t h s  s ince t hey do not cover a c l imat o l o g i 

c a l l y  s igni f i cant per iod o f  record ; however , t hey a r e  reasona

bly we l l  correlated wit h  t ho se dat a prov i dB d  by Ho l zwo r t h
( S ) 

on mixing he ight s t hroughout t he Un ited S t at e s . 

The Ho l zwo r t h  analy s i s  use s h i st or i c a l  dat a  for the 

p e r i od 1 96 0 - 1964 at regu l arly report ing rawinsonde s t at ion s in 

an int erpol at ive sc heme . These dat a are presen t l y  f e l t  to con

st i t ut e  t he best source for seasonal and annual average s of 

mixing he i ght in t he l ower S an Joaquin Val ley . F i gure 4 de

p i c t s  t he morning and aft ernoon mixing leve l s  for t he E lk H i l l s  

region o n  a se asonal bas i s . 

3 . 4 . 3  Atmo sphe r i c  S t ab i l i t y  D i st r ibut ion 

Atmo spher i c  st ab i l it y  dat a i s  be ing cont inuous ly col

lected at  a mon i t o r i n g  st at i on located app roximat e ly 1 0  m i l e s  
. 

nort hwe st o f  McKi t t r i ck ,  Cal i f orn i a  t hrough t he mea surement o f  

t emp e rature d i f ference ( de l t a  T )  in t he surface l ayer . De l t a  T 

dat a can be d i rect l y  re lat ed t o  atmo sp he r ic s t ab i l i t y  ut i l i z in g  
• 

the gu i de l in e s  est ab l i she d by t he Nuc l ear Regulatory Commi s s ion 

( NRC )
( 9 ) 

which are presen t e d  i n  Tab l e  3 .  The de l t a  T dat a c o l 

lect ed at t h i s  locat i on c an be con s i dered represent at ive o f  con

d i t ions at E lk Hi l l s  since t he two locat ions are inf luenced by 

t he same met eoro logical regime s .
< 5

•
6 )  

An analy s i s  o f  t he de l t a  T informat ion indicates t hat 

st able atmo sphe r i c  c ondit ions are more prevalent t han neut ral 

or unst able condi t ions . F i gure 5 i l lust r at e s  t he r e l at ive dis

t r ibut ion o f  t he var i ous atmo spher i c  st ab i l it y  c lasses exp e r i 

enced a t  E lk H i l l s . As shown b y  t h i s  f igure , st ab l e  condit ions 

are exper ienced 53 percent o f  t he t ime , neutral st rat i f i cat i on 

exi st s 39 pe rcent o f  t he t ime and uns t ab le condi t i on s  o ccur 

only 8 percent of t he annual p e r i od at E lk H i l l s . 
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Un s t ab l e  

Neu t ra l  
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TABLE 0-3 

CLAS S I F I CAT I ON OF ATMOSPHERI C  STAB I L I TY 

PASQU I LL 
STAB I L I TY CLASS I F I CAT I ON CATEGORI ES  

Ex tremel y  Uns ta b l e  A 

Modera te l y  Uns tabl e B 

S l i gh t l y  Uns tabl e c 

Neu tra l D 

S l i gh t l y  S tabl e E 

Modera tely Sta b l e F 

Ex treme l y  S tabl e G 

TEMPE RATURE GRADI ENT 
( degrees C/ 1 00 m )  

6T  < - 1 . 9  
-

- 1 . 9  < 6T  < - 1 . 7  
-

- 1 . 7  < 6T  < - 1 . 5  

- 1 . 5  < 6T < - 0 . 5 

-0 . 5  < AT < 1 .  5 
-

l . 5 < 6T <  4 . 0  
-

4 . 0  < 6T  
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A pers i st en ce ana l y s i s  of t he s t ab i l i t y  dat a for E lk 

H i l l s  indicat e s  t hat neut ral condit ions domin at e  t he pers i s t en ce 

distr ibut ions for t he s hort e r  t ime peri ods . S t ab l e  condi t ions 

dominat e  t he st ab i l i t y  p er s i st ence dist ribut ions for t he longer 

t ime per io ds . Neut ral st ab i l it y  c lass D was observed to pers i s t  

1 0  or more cont inuous hours 5 percent o f  t he t ime . Tab l e  4 pro

vide s  t he st ab i l i t y  pers i st e n ce an alys i s  for t he E lk H i l ls area 

dur ing t he annual period f rom 1 J anuary 1 97 7  t hrough to 31 De

cember 1 97 7  b ased upon dat a co l lected at McKi t t r i ck , Cal i forn i a . 

3 . 4 . 4  Wind Ro ses 

Annual wind roses for t he period 1 January 1977 t hrough 

31 December 1 9 7 7  are prov i de d  in F i gures 6 t hrough 9 .  These 

wi nd roses include wind direct ion frequency dist r ibut ions for 

t he 3 maj or s t ab i l i t y  cat e gor ies ( st ab l e , neut ral , uns t ab l e ) as 

we l l  as t he annual wind d i s t r ibut ion for all s t ab i l it y  c l as se s . 

The wind d irect ion d i s t r ibut ion for a l l  s t ab i l i t y  

c l as s e s  ( F i gure 6 )  for we st ern Kern Coun t y  locat ions are b imodal 

wit h pr imary wind d irect ions corre sponding t o  f low eman at ing 

from t he southwe s t  and nort h .  At  E l k  H i l l s , the winds f rom t he 

sout hwest const i t ut e t he preva i l ing d i rect ion . Flow from t h i s  

quadrant i s  pr imar i l y  indicat ive o f  nocturn a l  drainage winds 

o r i g inat i ng f rom h i gher t errain s i t uated west and sout hwest of 

the s i t e  locat ion . This i s  evident from the dist r ibut i on pro

vided in t he s t ab l e  wind rose ( Fi gure 7 ) . Northe r ly winds rep

resent t he preva i l ing down -val ley f low a s  n o t e d  at most s t at ions 

in the sout hern S an Joaquin Val ley . Unst ab l e  and neut ral con

d1t io n s  are usua l l y  asso c iated wit h t he s e  f low pat t erns a s  i l 

lust rat ed by F i gures 8 and 9 .  
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TABLE 0-4 

STAB I L ITY PERS I STENCE 

Mck i t t r ick , Ca l i forn ia 

D,\T.I\ rnou I JAii 1977 TllllOOCD 3 1  DEC 1977 

AU STAB I L I TY  CLASSES 

rNlQUEllCY OF OCCUllRElfCE ( IN PER CEIIT OV TOTAL ODSlillVATIONSI OF PEllSI STE?IT STAB I L I TY  CLl'.SS 

• D c D/D D/lf E F c 
a . e7 G . O l  o . oo : u  . 22 8 . 04 1 7 . 32 I G . 92 1 9 .  G I  
1 . 1 1  3 . 72 o . oo 30 . 03 7 . 07 12. 31) 1 1 .  �3 1 7 . 94 
1 . 16 3 . GG o . oo 20. 2 1  G . 46 9 . 4(, 7 . 32 I G . 6 1  

. . .. 1 . 27 o . oo 2<1 . 4 1  3 . 04 7 .  IG 4 . 4G 1 3 .  1 2  
•• 37 0 . 44 o . oo  24 . 0 1  2. 1 7  G . CO 3 . 0!? I I . I I  
.. 1 4  0 . 2 1  o . oo 20. 96 1 . 82 4 . 70 1 . 69 1 0 .  19 
.. .. 0 . 00  o . oo 16 . 60 I . GO 3 . li:I 1 . 07 8 . li3 

e . oe o . oo  o . oo 13 . 4 1  1 . 36 2 . GG O . G.1 7 . 3!? 
e . oe  0 . 00 o . oo 9 . 09 I .  1 0  1 . 9 1  0 . 6G 1 . 93 

. . ..  o . oo o . oo 4 . 3!? 1 . 07 1 . 29 O . G4 4 . ';9 
e . eo  o . oo o . oo 3 . 0G 0 . 30 0 . 94 0. 43 0 3 . 76 
e.eo 0 . 00 o . oo 1 . 9 1  e . oo 0 . .( 4  0 . 30 2 . 49 
o . eo  o . oo o . oo 0 . 94 0 . 00 0 . 44 0 . 30 1 . 53 

. . .. 0 . 00 0 . 00  0 . 6:1 o . oo 0 . !?9 0 . 00 1 . 07 
e . oe o . oo o . oo o . oo 0 . 00 0 . 29 o . oo 0 . 7G 
e . o• o . oo o . oo 0 . 00 8 . oo 0 . 29 0. 00 O . liO 
e . oo o . oo o . oo o . oo 0 . 00 0 . 2•) o . oo 0 . 50 
o . eo o . oo o . oo o . oo 8 . 00 0 . 29 o . oo 0 . 50 
e . oo o . oo o . oo o . oo o . oo 0 . 29 0 . 00 0 . 58 
o . oe o . oo o . oo o . oo e . oo 0 . 29 0 . 00 0 . 50 
•••• o . oo o . oo 0 . 00 o . oo 0 . 29 0 . 00 8 . 50 
e . oo 8 . oo 0 . 00 o . oo 0 . 00 0 . 29 o . oo 0 . 50 e. oe o . oo  o . oo 0 . 00 0 . 00 0 . 29 o . co 0 . 68 
.. .. o . ee  e. oo 0 . 00 e . oe 0 . 29 o . oo 8 . G8 

. ... e.oo e . oo o . oo o . eo 0 . 29 0 . 00 O . G8 

Tl1TAL 
100 . 00 

03 . G'> 
69 . 77 
16 . 1 1  
47 . 3 1  
39 . 7 1  
3 1 . 4 1  
24 . 47 
18. 76 
12 . 03 

8 . 16 
1 . 1 4  
3 . 20 
2 . 00 
1 . 04 

0 . 86 
0 . 86 
0 . 86 
0 . 86 
0 . 86 
G . 86 
0 . 86 
8 . 86 
•• 06 
•• 06 



F i gure 0-6 

Annual Wind Ros e  Repre sent at ive of E lk H i l l s  Area for 
A l l  St ab i l it y  Classes for 1977 
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Figure 0-8 
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3 . 4 . 5  Wind Direct ion Per s i s t ence 

Frequency d i s t r ibut ions o f  wind direct i on persi s t ence 

are p rovided in Tab l e  5 .  Thi s  t ab l e  indicates t hat t he predom

inant sout hwest winds were observed to per s i st for l onger pe ri

ods of  t ime t h an any othe r wind di rect i on . Sout hwe st erly winds 

persist 2 o r  more hours 1 0  pe rcent o f  t he annual period an d 

were observed t o  per s i st for as long as 1 7  consecut ive hours . 

Winds eman at ing f rom the nort h , t he secondary maximum , were ob

served to last 2 or  more consecut i ve hours 6 percent of the 

t ime . The maximum per s i st ence t ime for nor t he r l y  f l ow was only  

6 hours .  East - sout heast erly winds as we l l  as sout h-sout hwest er

ly winds were observed to pers ist as long as 10 consecut i ve hours . 

3 . 4 . 6  Wind Speed Pers i s t ence 

Frequency d i st r ibut ion s of wind speed c l as s  per s i stence 

have been p rep ared f rom dat a obt ained near t he E lk H i l l s  region . 

These s t at i st ic s  are p rovided in Tab le 6 .  Wind speeds between 

2 . 0 7 and 3 . 60 m/ sec are exper ienced mos t  o f t en at Elk Hi l l s  but 

were not observed to pe r s i st for t he longest pe r i od of t ime . 

Wind speeds between 0 . 52 and 2 . 06 m/ sec have been observed t o  

pe r s i st f o r  as l o n g  as 2 3  consecut ive hour s . The se wind speeds 

pers isted for 2 consecut ive hours approximat e l y  2 5  percent o f  

t h e  annual period . W i n d  speeds in exces s  o f  1 0 . 8  m/ sec were 

rare l y  exper ienced but have been observed to be sust ained for 

as long as 6 con secut ive hour s . 

3 . 4 . 7  Diurn al Trends 

In Tab le 7 ,  diurnal var i at io n s  of wind speed , wind d i 

rect ion and st ab i l i t y  c l as s  are averaged over t he annual per iod . 

I t  i s  evident f rom t h i s  t ab l e  t hat st able drain age f l ow f rom t he 

sout hwest i s  mo st f requent l y exper i enced dur ing t he nocturn al 

hours . From 0800 t o  1000 , wind f low t yp i cal l y  exh i b it s a short 

0- 24 
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TABLE 0- 5 

WIND D I RECT I ON PERS I STENCE 

Near Fe l l ows , Cal i forn i a  

DATA FUOl1 I JAii 1977 TIClOUCll 3 1  DEC 1977 

ALL STAB I L ITY CLASSES 

P'REQUEKCY or OCCURRENCE ( I N PER CENT OF TOTAL OllSEUVJ\TIONS> OF rERS I STENT U I ND DY D lr.ECTION 

• lflfE RE ENE E ESE SE SSE 8 SSW SU \'SW w WNW 
9 . 78 6 . 23 IS . GO 4 . 03 6 . 62 3 . 41 2 . 94 2 . 52 6 . G I 1 0 . 20 1 4 . 47 0 . 33 6 .  1 3  3 . 20 
6 . 0 1  2 . 47 1 . 9 1  1 . 48 2 . 92 1 . 22 0 . 07 0 . 64 2 . 74 7 . 01 10 . 36 4 . 1 3 2 . 66 1 . 86 
3 . 28 1 . 04 0 . 46 0 . 50 1 . 49 0 . 4G 0 . 30 0 . 1 9 1 . 27 4 . 4 1  7 . 03 1 . 99 1 . 16 0 . 38 
1 . 04 0 . 23 0 . 2:1 O. l lS  0 . 6:1 0 . 1 6  0 . 09 o . o5 0 . 77 2 . llG  4 . 77 1 . 36 0 . 40 8 . 06 

8 . 8 1  o . oo 0 . 06 0 . 06 0 . 46 0 . 1 2  0 . 00 o . oo O . <O 1 . 33 2 . 94 0 . 70 0 . 06 8 . 06 
8 . 28 0 . 00 o . oo 8 . oo 0 . 28 0 . 1 2  o . oo o . oo 0 . 1 6  0 . 60 I . 6G 0. 29 0 . 00 e . oe 
e . oo 8 . oo 8 . oo 8 . oo o . oo 0 . 1 2 o . oo 0 . 00 0 . 09 8. G2 1 . 02 o . oo 0 . 00 o . oe 
e . 08 o . oo 8 . oo 8 . oo o . oo 0 . 1 2  o . oo 0 . 00 0 . 09 0 . 35 8 . <>9 0 . 00 o . oo e . 8e 
8 . oo e . oo 8 . oo 8 . oo 0 . 08 0 . 1 2 · o . oo o . oo o . oo 8 . 35 0 . 4 1  o . oo 0 . 00 8 . oo 
8 . oe o . oo e . oo o . oo o . oo 0 . 1 2  0 . 00 o . oo 0 . 00 0 , 35 0 . 20 o . oo 0 . 00 8 . 88 
8 . oe 8 . 00 o . oo o . oo o . oo 0 . 00 o . oo o . oo 0 . 00 0 . 00 8 . 20 0 . 00 0 . 00 o . oe 
o . oo o . oo o . oo e . oo o . oo o . co o . oo 0 . 00 o . oo 0 . 00 e . 20 o . oo o . oo e . oo 
9 , 09 e . oo o . oe o . oo o . oo o . oo 0 . 00 o . oo e . oo o . oo 0 . 20 o . oo o . oo e . oo 
e . oe o . oo o . o9 e . oo o . oe o . oo o . oo o . oo e . oo e . oo e . :?O 0 . 00 o . oo e . oo 
e . oe 0 . 00 0 . 09 e . oo o . oo 0 . 00 o . oo 0 . 00 e . oo e . oo 0 . 20 0 . 00 0 . 00 e . oo 
e . oo o . oo o . oe e . oo o . oo 0 . 00 -o . oo 0 . 00 o . oo 0 . 00 0 . 20 o . oo o . oo e . oo 
8 . 88 e . o9 e . oo e . oo o . oo 0 . 00 o . oo e . oo o . oo e . oo 0 . 28 o . oo 0 . 00 e . oo 
e . oo o . oe e . oe e . oo 0 . 00 0 . 00 0 . 00 o . oo e . oo e . oo 0 . 00 o . oo 0 . 00 e . oo 
e . oo 8 . 08 e . oe e . oo o . oo o . oo o . oo B . 00 o . oo o . oo e . oo 0 . 00 e . oo e . oo 
e . oo o . oo 0 . 09 o . oo o . oo o . oo 0 . 00 0 . 00 o . oo 0 . 00 e . oo 0 . 00 o . oo e . oo 
e . oo e . oo 8 . oe o . oo o . oo 0 . 00 0 . 00 o . oo e . oo o . oo 0 . 00 0 . 00 o . oo 0 . 00 
e . oo 8 . oo 8 . oo o . oo 0 . 00 o . oo o . oo o . oo e . oo 0 . 00 8 . oo o . oo 0 . 00 0 . 00 
e . oo e . oo 8 . oe o . oo o . oo o . oo o . oo 0 . 00 o . oe 0 . 00 0 . 00 o . oo o . oo 8 . oo 
e . e9 0 . 09 8 . oo 0 . 00 0 . 00 o . oo 0 . 00 0 . 00 0 . 00 0 . 00 o . oo 0 . 00 0 . 00 0 . 00 
8 . 88 8 . oe 8 . 08 o . oo o . oo 0 . 00 0 . 00 0 . 00 o . oo o . oo o . oo o . oo e . eo o . oo 

NW lmV 
fl . 09 6 . 9 1  188.08 
2 . 29 3 . 6G Ci l . 21S 
1 . 1 0  2 . 1 0 27 . 47 

8 . 73 1 . 22 1 :1 . 36 
0 . 2 1 8 . G6 7 . 76 
8 . 09 e. 1 5  3 . 64 
0 . 09 8 . oo 2 . 0 1 
0 . 09 8 . 00 1 . 3:1  
8 . 00 8 . 88 8 . 08  
8 . oo 8 . 00 8 . 67 
0 . 00 8 . 88 8 . 28 
0 . 00 o . oo e . 2e 
e . oo e . oe 8 . 20 
0 . 00 8 . 88 8 . 2e 
0 . 00 • • •• e . 20 
o . oe e . oe 8 . 20 
0 . 00 8 . 80 8 . 2e 
o . oe 8 . ee e . oo 
0 . 00 e . ee 8 . oo 
o . oe 8 . eo 8 . oo 
0 . 00 e . oo 8 . oe 
e . oo e . oo 8 . oo 
e . oo 8 . 00 8 . oo 
e . oo 0 . 00 e . oo 
8 . oo o . eo o . eo  
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TABLE 0-6 

W I ND SPEED PERS I STENCE 

Near Fe l l ows , Cal i forn i a  

DATA FnOM I JAU 1 977 TIDlOUGII 3 1  DEC 1 977 

ALL STAB I L I TY  CLASSES 

FREQUUCY OF OCCUIWENCE ( IN PER CENT OF TOT.AL ODSEnVAT I ONS> OF PERS I STEllT wnm BY 6PEED CLASS 

CALM O . lJ2 2 . 07 3 . 6 1  G . 67 0 . 76 1 0 . 62 
TO TO TO TO TO Oil 

< HOURS> 2 . 06 3 . 60 [i . 66 0 . 7G 1 0 . 0 1  PlO(lE 

I 1 . 70 29 . 63 47 . 24 1 7 . 25 3 . 7:.! 0 . 39 0 . 07 I 0() . 00 
3 0 . 83 23 . 1 6  4 1 . 37 1 3 .  1 7  3 . 05 0 . 23 0 . 07 03 . U7 
3 0 . 44 20 . 37 34 . 90 9 . GG 2 . 20 0 . 07 0 . 07 67 . (10 
4 0 . 09 16 . G4 20 . 1 3  7 . 27 1 . 65 0 . 00 0 . 07 53 . 75 
G o . oo 1 3 .  1 3  22 . 6 1  5 . 4 0 1 . 23 0 . 00 0 . 07 4�. fi!? 
6 0 . 00 1 0 . 20 1 7 . 7 1  3 . 69 0 . 94 0 . 00 0 . 07 32 . 6!! 
7 0 . 00 7 . 93 1 4 . 74 2 . G9 0 . 53 0 . 00 o . oo 25 . 70 
8 o . oo 6 . 55 I O . [iG 1 . (,2 0 . 2 1  o . oo 0 . 00 I 0 . 93 
9 o . oo 4 . 69 0 . 07 1 . 25 o .  1 2  0 . 00 o . oo 1 4 . :!3 

1 0  0 . 00 4 . 06 6 .  I O  0 . 74 o .  1 2  o . oo o . oo 1 1 .  O!! 
1 1 o . oo 3 . 03 4 . 49 0 . 39 o . oo 0 . 00 0 . 00 7 . 9 1  
1 2  o . oo 2 . 0 1  2 . 12 ·  0 . 1 4  0 . 00 0 . 00 o . oo 4 . G7 
1 3  o . oo 1 . 46 1 . 47 o . oo o . oo 0 . CO o . oo 2 . 94 
1 4  o . oo 1 . 1 6 0 . 07 0 . 00 o . oo 0 . 00 o . oo 2 . 04 
1 5  0 . 00 1 . 00 0 . 7 1  o . oo 0 . 00 o . oo o . oo I .  7!! 
1 6  o . oo 0 . 03 0 . 37 o . oo o . oo o . oo 0 . 00 1 . 20 
1 7  0 . 00 0 . 46 o . oo o . oo 0 . 00 0 . 00 o . oo 0 . 4 6 
1 8 o . oo 0 . 26 0 . 00 0 . 00 0 . 00 o . oo o . co 0 . 26 
1 9  o . oo 0 . 26 o . oo 0 . 00 0 . 00 0 . 00 o . oo 0 . 26 

20 o . oo 0 . 26 o . oo 0 . 00 0 . 00 0 . 00 0 . 00 0 . 26 
2 1  o . oo 0 . 26 o . oo o . oo o . oo o . oo o . oo 0 . 26 
22 0 . 00 0 . 26 o . oo o . oo o . oo 0 . 00 0 . 00 0 . !!6 
23 o . oo 0 . 26 o . oo o . oo o . oo o . oo o . oo 0 . 26 
24 0 . 0() 0 . 00 o . oo o . oo o . oo o . oo o . oo 0 . 00 21 on l'lORE 0 . 00 0 . 00 0 . 00 o . oo 0 . 00 0 . 00 o . oo 0 . 00 



Local 

Time 

0000 

0100 

0200 

0300 

0400 

0500 

0600 

0700 

0800 

0900 

1000 

1 100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2 1 00 

2 200 

2300 

TABLE 0-7 

DI URNAL TRENDS 

OF WIND SPEED , WIND DI RECT I ON AND STAB I LI TY 

Ne ar Fe l l ows , Cal i forn i a  

1 / 1 / 77 - 12 / 3 1 / 77 

Mos t  Frequent Averaged Most Frequent  

Wi nd Di recti on Wi nd Speed {mps ) Stabi l i ty Cl ass  

SW 2 . 7  extremely  s tabl e 

SW 2 . 5  extreme l y  stabl e 

SW 2 . 3  extreme l y  stabl e 

( G ) 
( G ) 
( G ) 

SW 2 . 1  extreme l y  s tabl e .  ( G ) 
SW 2 . 0  extremely  s tabl e ( G ) 
SW 2 . 0  extremel y  s tabl e ( G ) 
SW 1 .  9 extreme l y  s tabl e ( G ) 
SW 1 . 1  extremel y  s tabl e ( G ) 
E 0 . 1 neutra l ( 0 )  
E 0 . 9  neutral ( 0 )  
N 1 . 3  neutral ( 0 )  
N 1 . 5  neutral ( 0 )  
N 1 . 6  neutra l ( 0 )  
N 1 . 8 neutral ( 0 )  
N 1 . 9  neutral ( D )  

N 2 . 1  neutral ( 0 )  
N 2 . 1  neutral ( 0 )  
N 1 . 8  neutral ( 0 )  
N 1. 0 neutral ( 0 )  

SW 0 . 9  neutral ( D )  

SW 1 .  9 stabl e ( F )  

SW 2 . 7  extremel y  s tabl e ( G ) 
SW 2 . 9  extreme l y  s tabl e ( G ) 
SW 2 . 9  extremel y  s tabl e ( G ) 

0-2 7  



tran s i t ional period as wind patt erns s h i f t  counterclockwise f rom 

a general sout hwe st direct ion to a northerly f low . Th is  wind 

shift is a resul t of  t he devel opment of  down-val ley f low due to 

sur face heat ing ef fect s along t he valley f loor . As dep icted in 

t he afo rement ioned t ab l e , st ab i l it y  c harac t e r i st i c s  undergo a 

t ran s i t ion f rom ext reme ly st ab l e  cond it ions t o  neut ral condi

t ions dur ing t hi s  t ime per iod . Concurren t l y , wind veloc it ies 

t end to decrease dur ing t he course o f  this di rect ional c hange . 

Late morn ing and aft ernoon hours t y p i c a l l y  experience 

down-va l l ey air f low ( norther l y ) w i t h  moderate wind speeds of 4 

to 5 mi les  per hour . Atmo sp heric s t ab i l it y  during t he day l i ght 

hours is most f requent ly neut ral in t he E lk H i l l s  area . 

Dur ing t he ear ly even ing hour s , atmo spher ic condit ions 

undergo anot her t r an s i t ion al period . Just af t er sun set , t he 

atmo sphere st ab i l izes and wind direc t ion c hanges f rom t he down

val ley f low into drainage f low , eman at ing f rom t he sout hwest 

and west . Wind speeds are low dur ing t hi s  t rans i t ional t ime but 

gradual ly increase wit h  t ime as t he drain age winds gain momentum . 

3 . 5 SOURCE DATA 

The co l l ect ion o f  source dat a requires t hree t ypes o f  

informat ion : ( 1 ) t he number and locat ion o f  a l l  exi s t ing and 

propo sed source s , ( 2 )  t he p hy s ical charac t er i st ics of each 

source , and ( 3 )  t he emi ss ion c haracterist i c s  of e ac h  sourc e .  

3 . 5 . 1 S ize and Number o f  Sources 

The un i t  ope rat o r  p l an s  to const ruct t he t wo gas p l an t s  

and s i x  compressor st at ions i n  f ive d i f ferent town ships wi t hin 

t he reserve . A det ai led descrip t i on o f  t he exi s t in g  equipment i s  

p re sent e d  i n  Tab le 8 ,  wh i l e  t he new equipment is  l i st ed i n  Tab l e  

9 .  

0 - 2 8  



COMBUST I ON 
SOURCES 

JSR Gas Pl ant 
Process Bo i l ers 

JSR Gas Pl ant 
Compressors 

JG Compressor 
Sta t i on 

Rec i procati ng We l l  
Pump engi nes 
( Gas dri ven ) 

Other Fi e l d  Pump Engi nes 
(Assume gas dri ven ) 

TABLE 0-8 

EXI ST I NG SOURCE S 

NPR-1 FAC I L I TIES 

SOURCE 
DESC R I P T I ON 

J Bo i l ers - Average Total 
Natura l  Gas Consumpti on 
of 1 . 8 x 106 ft3/day 

4 Feed Gas Compres sors 
1200 hp each 

1 Feed Gas Compressor 
J9S hp each 

J I nj ec t i on Compres sors 
1 S28 hp each 

2 I njection Compres sors 
4000 hp each 

(Al l rec i procati ng engi nes ) 

9 Compressor Uni ts -
total hp = J260 

(Al l rec i procati ng eng i nes ) 

SJ6 Eng i nes (Assume 20 h p )  

JS Eng i nes (As sume 2 0  h p )  

0-2 9 

SOURCE 
LOCAT I ONS 

Sec t i on JS TJOS R2JE 

Secti on JS TJOS R2 JE 

Sec t i on J TJlS R24E 

Scattered throughout 
El k Hi l l s  Reserve 

Scattered throughout 
El k Hi l l s  Reserve 



COMBUST I ON 
SOURCES 

L TS GAS PLANT # 1  
Proces s Hea ters 

Compressors 

LTS GAS PLANT #2 
Process Heaters 

Compressors 

17 Z Compressor 
Stat i on 

1 7  R Compres sor 
Sta t i on 

30 R Comoressor 
Sta t i on 

33 S Compressor 
Sta t i on 

15R and 1 6R Compress o r  
Sta t i on 

- 35 R Compressor 
Sta t i on 

TABLE 0-9 

PROPOSED COMBUSTION SOURCES 

NPR- 1 FAC I LI T I E S  

SOURCE SOURCE 
DESCRI PT I ON LOCAT I ONS 

2 heaters - gas consumpti on per Section 35 T30S R23E 
heater w i l l  be 33 ,000 s c f/hr 

3- uni ts - 5 ,000 Hp each Section 35 T30S R23E 
1 un i t  - 2 ,000 Hp 

(Al l rec i procat i ng engi nes ) 

2 heaters - gas consumpti on pe r Section 35 T30S R23E 
heater w i l l  be 33 , 000 s c f/hr 

3 uni ts - 5 ,000 Hp each Sec t i on 35 T30S R23E 
1 uni t - 2 ,000 Hp 

(Al l rec i proca t i ng eng i nes ) 

3 u n i t s  - 4 ,000 Hp each Section 35 T30S R23E 
reci procati ng engi nes 

1 un i t  - 1 , 500 Hp rec i procati ng Secti on 17 T30S R23E 
eng i ne 

7 compressor un i ts total Secti on 30 T30S R23E 
Hp = 7 ,-000 

(Al l rec i procati ng eng i ne s )  

4 uni ts - 2 ,000 H p  each Sect i on 33 T30S R23E 
1 uni t  - 1 ,000 Hp 

(Al l rec i procati ng eng i nes ) 

1 un i t  - 1 , 000 Hp rec i procati ng Sect i on 15 and 16 
eng i ne T30S R23E 

3 uni ts - 1 ,000 Hp each Sec t i on 35 T30S R23E 
(Al l rec i procat i ng engi nes l 



A comp l ete inventory o f  al l p e rmi t t ed or p roposed un i t s  

i n  t he E lk H i l l s  and other wes t e rn Kern County o i l  f i e l ds , as o f  

1 July 1 9 78 , i s  t abu l at e d  i n  Appendix A .  Data for t h i s  appen dix 

were p rovided by t he operat ors and t he Kern County A i r  Po l l ut i on 

Con t ro l  D i s t ri c t  ( KCAPCD ) . Thi s appen dix rep resent s t he com

p l e t e  inventory o f  o i l - f i red and gas - f i red equ ipment inc lude d in 

t h i s  an alys i s . An augment ed t abu l at i on of t he source dat a , de

scribing phy s i cal source charact e r i st i c s  ( st ack height , di amet e r )  

and emi s sion c haract e r i st i c s  ( emi s s ion f actors , volume f low 

rat e s , gas t empe rat ures and exi t  velocit i e s ) i s  cont ained in t he 

CDM output l i st ings p re sent ed in Appendix B .  Th i s  gives t he 

equipment invent ory in t he format requi red by t he CDM and TEM 

mode l s . 

3 . 5 . 2  Loc at i on o f  Sources 

Fi gure 1 0  dep ict s t he locat ions o f  the exi st i n g  an d 

proposed NPR- 1 f ac i l i t ies . 

3 . 5 . 3  Source Types 

Tab le 1 0  describes t he physical charact e r i st i c s  of t he 

most common exist ing and p roposed E lk H i l l s  area gas - f i red equip

men t . The o i l - f i red e quipment i n st al l ed in t he ne arby o i l f i e lds 

have genera l l y  s imi l ar charact e r i s t i c s  and have been ext ens ivel y  

di scussed i n  a previous S A !  report . ( B )  

3 . 5 . 4  Pol lut ant Emi s s ions 

The emi s s i on charact e r i st i c s  of t he gas - f i red sources 

under con s i derat i on have been det e rmined
. 

( 1 ) by using emi s s i on 

rat e s  provided by t he un it  manuf act urers such as I n gerso l l -Rand , 

and ( 2 )  by us ing emi s s ion f act ors provi ded in  EPA ' s  pub l i cat ion 

AP-42 . 
( l l )  

The gas- f i red un i t s  p roduce f i ve p o l l ut ant s  o f  maj or 

int e rest : ( 1 ) sul fur dioxi de , ( 2 )  nitric  oxi de , ( 3 )  unburned 
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Exi st i ng P roposed  
A l!!. 

• 0 

Source 

LTS gas p l ant 

Compres s or stati on 

I . ...  
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Fi gure 0- 1 0  

P resent ly Exi st ing an d Proposed E lk 
Oi l F i e l d  Equ ipment for  NPR- 1 

H i l l s  
On ly 

Area 

.. 

Sc.ALE IN FEET 
'°""' o '°oo •ooo o.ooo . . 



0 I 
UJ 
UJ 

� � 

SOURCE 
TYPE 

TABLE 0- 1 0  

PHYS I CAL SOURCE CHARACTERI ST I CS OF 
TYP I CAL ELK H I LLS O I L  FIELD EQUI PMENT 

EQU I VALENT 
STACK STACK E X I T  EX I T  

HE I GHT DIAMETER VELOCI TY TEMPERATURE 
(m ) (m)  (m/sec ) ( C )  

Compressor 9 . 75 1 . 58 2 . 39 4 1 3  

Boi l er 1 6 . 20 1 . 07 2 . 79 3 1 6  

Process 1 6 . 50 1 . 30 5 . 40 . 338 Hea ter 



hydro carbon , ( 4 )  p art i cu l at e  mat er i al , and ( 5 )  carbon monoxi de . 

Tab l e s  1 1  and 12 summarize t he emi s s i on s  expected f rom t he ex

i st ing an d proposed equipment . Det ai l s  on t he emis s ions o f  e ach 

const i t uent are discu s sed be low . B ackground emi s s ions we re ob

t a ined as indi cat e d  in a previous SAI rep ort .
< 5 )  

3 . 5 . 4 . 1 Sul fur D i ox ide 

Sul fur dioxide ( S0
2

) i s  produce d by t he combust ion o f  

fue l cont aining su lfur and sul fur compoun ds . For t he gas - f i re d  
. 

equipment in t h i s  st udy , t he so
2 

emi s s ion rat e i s  exp e c t e d  t o  be 

3 . 8  lbs /hr , when t he exi st ing emis s ions are added t o  t he future 

emi s s ions t hat are di sp l ayed in Tab l e s  11 and 12 . 

3 . 5 . 4 . 2  N i t r i c  Oxi de 

N i t r i c  oxi de ( NO )  i s  p roduce d by t he h i gh t empe r at ure 

combust i on o f  t he fue l . Whi le t here are no s t andards for NO , 

t here are st andards for n it ro gen dioxi de ( N0
2

) whi ch i s  produced 

by chemi c al re act i on s  in t he atmosp�1ere . The react ion chain i s  

s im i l ar t o  t he photo chemi cal re act ions whi ch p roduce " smo g . "  

The conve r s i on o f  NO to N0
2 

depends on t he concent rat ions o f  

other p rimary an d se con dary po l l ut an t s  a s  we l l  a s  o n  avai l able 

sun l ight . As di scusse d in Sect i on 3 . 2 ,  t he 100 percent annual 

average convers i on rat e of NO to N0
2 

used i n  t h i s  study appears 

t o  be overly conservat i ve for t he E lk H i l l s  o i l  f i e ld . 

For t he NPR- 1 equipment in thi s st udy , the predicted 

rat e for t he t ot a l  N0
2 

emi s s i on s  wi l l  be 2 506 lbs /h r  for t he ex

i s t i ng and future cases comb ined . 

3 . 5 . 4 . 3 Hydrocarbons 

Hydroc arbon ( HC )  emi s s ions result f rom not ful ly burn e d  

exhaust f rom t he gas- f ire d comp re s sors in t he E lk H i l l s  E xp an s i on 
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SOURCE 

35R Gas Pl ant Process 
Boi l ers 

Compres sors 
JG Compressor Station 

Reci procating Wel l Pump 
Engi nes ( Gas Dri ve n )  

Othe r F i e l d  Pump Engines 
(Assume Gas Dri ven ) 

Fugi t i ve Sources 

TOTALS 

THC 

0 . 2  

1 4 7 .  
32 . 
67 . 

4 . 4  

2720 . 5 

297 1 . 

TABLE 0- 1 1  

EXPECTED COMBUST I ON EMISS I ONS FROM 
EX I ST ING NPR- 1 FAC I L I TIES 

EM I S S I O�S ( LBS/HR ) EMI S S I ONS ( TONS/YR )  

NO co so2 PART I CULATE S THC NOx co so2 x 

17  1 .  3 . 045 1 . 1  0 . 86 73 . 4  5 . 6  . 19 

363 4 7 .  . 06 N/A 635 . 1 568 . 203 . . 26 
78 10 . . 0 1 3  N/A 138 . 2  337 . 43 . 2  . 06 

257 33. . 04 N/A 289 . 4  1 1 10 . 1 4 3 .  . 17 

17  2 . 2  . 003 N/A 1 9 .  7 3 . 4  9 . 5  . 01 

1 1 752 . 6  

732 . 93 . 5  • 161 1 . 1  12835 • 316 1 . 8  404 . 3  . 69 

PART I CULATES 

4 . 75 

N/A 
N/A 
N/A 

N/A 

4 . 75 
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TABLE 0- 1 2  

EXPECTED COMBUST I ON EM I S S I ONS FROM 
PROPOSED NPR- 1 FAC I LI TIES 

SOURCE EMISS I ONS (LBS/HR) EMISS IONS ( TONS/YR) 
THC NOX co so2 PART ICULATES 

LTS Gas Pl ant fl 
Process Heaters 0 . 4  7 . B  0 . 2  0 . 2  1 . 0  

Compressors 92 . 470. 36 . 0 . 7  N/A 

LTS Gas Pl ant 12 
Process Heilters 0 . 4  7 . 8  0 . 2  0 . 2  0 . 5  

Compressors 92. 470.  36 . 0 . 7  N/A 

1 7Z Compressor Stat1on + 
58. 288. 2 3 . 7  N/A N/A 

17R Compressor Stat i on 1 5 .  36. 4 . 7  0 . 0 1  N/A 

30R Compressor Stat1on 67 . 9  168 .  21 . 7 0 . 03 N/A 

3SR Compressor Stat1on 29 . 1  72. 9 . 3  0 . 01 N/A 

15 & 16R Co.npressor Stat1on 9 . 7  24 . 3 . 1  0 . 004 N/A 

33S Compressor Stat1on 87 . 3  2 1 6 .  28 . 0 . 04 N/A 

Increase 1n  veh1cular 
traffic x 

200 trucks/day* 1 . 3  5 . 3  7 . 4  0 . 7  0 . 5  

600 automobi l es/day* 0 . 8  . 5  4 . 4  N/A N/A 
Ra i l  traffil:D 2 .  9 .  3 .  1 .  1 . 0  

fuqitive Sources 227 . 3  

TOTALS 683 . 2  1774 . 4  177 . 7  3 . 59 2 . 5  

*Ca l i fornia  A i r  Resources Board , Emi ssions and A i r  Qual i ty Assessment,  Apri l 1976 
•Assume compressors to be supercharged 
x l ncrease due to expansions 
°tcern County 

THC NO x co so2 

1 .  7 33. 7 . B6 . 86 

497 . 4  2030 . 4  155 . 5  3 .  

1 .  7 33. 7 . 86 . 86 

497 . 4  2030. 4  155 . 5  3 .  

254 . 1261 . 4  103 . 8  N/A 

64 . 8  155 . 5  20 . 3  . 04 

293 . 3  725 . 8  93 . 7  . 13 

125 . 7  3 1 1 .  40. 2  . 04 

41 . 9  103. 7 1 3 . 4  . 02 

377 . 1  933 . 1  120 . 5  . 16 

5 . 6  2 2 . 9  32 . 3 .  

3 . 5  2 . 2  1 9 .  N/A 
8 . 8  39 . 42 1 3 . 14 4 . 38 

2951 . 4  

5124 . 3  7683 . 2  768 . 7  1 5 ; 5 1  

PART ICULATES 

2 . 16 

N/A 

2 . 16 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

2 . 2  

N/A 
4 . 38 

10 . 9  



and from fugi t i ve sources such as we l l  he ads , we l l  cel l ars , f i e l d  

re l i e f  valves , and f ie l d  con t ro l  valves . T ab le 13  disp l ays the 

fugit ive emi ss ions for the exist ing equipment whi le Tab le 14 

shows t he fugit ive emi s s ions for t he proposed equipment . The 

t ot al hydrocarbon emi ssions from the exi st ing an d fut ure cases 

have been calcu l at ed t o  be 2038 lbs /hr , due to the f act that , in 

t he future case , t he .35R gas p l ant vent wi l l  be f l ared and 98  

pe rcent o f  t he hydrocarbons now emi t t e d  wi l l  be  incinerat ed . 

3 . 5 . 4 . 4 Part iculates 

Because gas- f i red equi pment i s  being proposed for t h i s  

exp ans"ion , p art i cu late mat t e r  emi t t ed_ wi l l  b e  negl i gib le ( 3 .  6 

lbs / hr ) , and in t h i s  analysi s wi l l  be con s i dered a minor emi ssion . 

3 . 5 . 4 . 5  Carbon Monoxi de 

Carbon monoxi de ( CO )  resu l t s  from t he exhaust o f  the 

gas - f i red equ ipment t hat i s  not fully burned . The emi s s ion val

ues for t he gas- f i red sources are shown in Tables 1 3  an d 14 as 

obt ained from AP-42 .
( ll ) 

The tot al maximum emi s s ions f rom the 

exi st ing and p rop osed equipment i s  expect ed t o  be 2 71 lbs / hr . 

3 . 5 . 5  Mit i gat i on Met hods 

Recent ly all of t he S an Joaquin Val ley port i on of Kern 

County has been des i gn at ed a non- at t ainment are a for so
2

. 
( lG ) 

The Elk Hi l l s  area should be con s i dered a c l e an sub-area o f  t he 

non-at t ainment are a  for so
2 

and , as such , t he p roposed sources 

woul d  be subj ect to t he recent ly promul gat ed Prevent ion o f  S i g

n i f i cant Deter iorat ion ( PSD ) rules 
( l7 )  

should so
2 

emi ss ions ex

ceed 2 50 t on s / year . As a result of t hese rules , al l new sources 

in t he Elk Hi l l s area whi ch , uncont ro l led , could emi t 250 t ons / 

ye ar or  more of so
2 

must in s t a l l  BACT un less t hey c an be con

t ro l led to less t han 50  t on s / year . The government ' s  MER proj ect 
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TABLE 0-1 3 

EXI ST I NG HYDROCARBON FUG I TI VE EMI S S I ONS 
NPR-1 

Fug i t i ve HC Sources 

Fi xed-roof storage tanks 
(wi thout vapor recovery) 

Slop tanks 

Wel l heads ( reci procating 
pumps wel l s  only) 

Wel l  cel l ars ( a l l  producing 
wel l s )  

Field  control val ves ( gas and 
o i l  servi ce)  

F ield  rel ief val ves - operational 

Field pumps 
Reciprocating 
Centri fugal 

35R gas plant 
Control val ves ( gas serv i ce)  
Rel ief va l ves - opera tional 
Rel ief va l ves - storage 
Pumps - reci procating 
Pumps - centri fugal 
Compressors 
Venting 
Cool 1 ng tower 

JG compressor station 
Control val ves ( gas serv i ce)  
Rel ief val ves - operational 
Compressor 
Cool ing tower 

Mi scel l aneous field  compressors 
Control valves ( gas service)  

Produced water 
( settl ing ponds) 

Total a l l  sources 

Source : URS" Company , 1978 

Source Characteri s t i cs 

131 storage tanks of various s i zes -- Sha l l ow zone only - 

breathing and worki ng losses 

Estimated dimens ions -27 ft d i ameter x 5 ft h i gh exposed 
surface area = 38 . 5  ft tank ; 54 tanks 

687 WE:l l S  

1 ,048 wel l s  

32 ,302 val ves ( i ncl uding val ves at wel l  heads , tank settings , con
densate removal traps , p ipel i nes , f i e l d  pumps , and LACT fac i l i ties  

4 19 val ves ( i nc l ud i ng rel i ef val ves on all  tank setting separators 
and along pipel i nes ) 

28 pumps , assume 2 seal s/pump , packed seal s 
6 pumps , assume 2 sea l s/pump , mechanical  sea l s  

841 val ves 
59 val ves 

6 va l ves 
6 pumps , assume 2 seal s/pump , packed �ea l s  
5 pumps , assume 2 seal s/pump , mechani cal sea l s  

1 0  compressor uni ts 
Average gas vented during upset condi tions as of September,  1978 
Estimate 5 ,025 ga l l ons/mi nute c i rcul ation current 

92 val ves 
9 val ves 
9 compressor uni ts 

2 ,600 gal lons/minute c i rculation current 

2 uni ts 
32 uni ts 

Total surface area of settl i ng ponds = 31 ,000 ft2 

Emi s s i ons ( l bs{hour) 
THC NMHC 

602 101 

8 . 7  4 . 4  

1 . 4  0 . 5  

87 40 

134 . 6  37 

51 15  

9 . 7  9 .  7 
-- - -

9 3 
7 . 1  1 . 6  

. 1 5 0. 2 
2 . 0  0 . 5  
0 . 2  0 . 1  

1 2  2 . 8  
1649 650 

1 . 9  0 . 4  

0 . 6  0 . 1  
1 . 1  0 . 3  

10 . 5  2 . 5  
1 . 0 0 . 2  

2 . 3  0 . 5  

0 . 2  0 . 1  

129 6 5 . 2  

2720. 5 935 . 1  



TABLE 0-1 4  

FUTURE HYDROCARBON FUGI T I VE EMI SS I ONS 
NPR- 1 

Fug i t i ve HC Sources 

Wel l  heads { rec i procating wel l s  only)  

Wel l cel l ar { a l l new producing wel l s )  

F i e l d  control val ves { gas and 
o i l  serv i ce )  

FielO rel i ef val ves - operational 

LTS Gas P l ant # 1  

Control va l ves { gas serv i ce )  
Rel i ef val ves - operat i on a l  
Rel i ef val ves - storage 
Pumps - rec i procat i ng 
Pumps - centrifugal 
Compressors 
Coo l i ng tower 

LTS Gas P l ant #2 

Control va l ves { gas serv i ce )  
Re l i ef val ves - operational 
Re l i ef val ves - storage 
Pumps - reci procati ng 
Pumps - centrifugal 
Compressors 
Coo l i ng tower 

35R Compres sor Station 

Control val ves { gas serv i ce )  
Rel i ef val ves - operat i onal 
Compressors 

1 7R Compressor Sta t i on 

Control va l ves { gas ser11l ce )  
Rel i ef val ves - operational 
Compressor 

1 7Z Compressor Sta t i on 

30R Compressor Station 

33S Compressor Station 

1 5  or 16R Compres sor Station 

Shal low Zone Low Pressure Compressors 

35R Low Pressure Compres sor 

Truck Transport Load i ng 

Storage Tanks { Crude ) 

Gas o l i ne Transport 

35R Gas P l ant 
Fl are ( 981 vapor contro l ) 

Total al l sources 

Source : URS Company , 1978 

Source Characteristics 

518 wel l s  

248 we l  1 s 

4 , 165 control we l l s  

196 rel ief val ves 

1 , 648 val ves 
105 va l ves 

22 val ves 
7 pumps , assume 2 sea l s /pump , packed seal s 

22 pumps , assume 2 sea l s/ pump , mechan i ca l  seal s 
4 u n i ts 

As s ume  c i rcu l a tion = 6 , 700 gal l ons/minute 

1 , 648 val ves 
105 val ves 

22 va l ves 
7 pumps , assume 2 seal s /pump , packed sea l s  

2 2  pumps , assume 2 seal s/pump , mechan ical  sea l s  
4 uni ts 

Assume c i rcul ation = 6 , 700 gal l ons/m i n ute 

Assume 30 val ves 
Assume 3 val ves 
3 un i ts 

Assume 1 0  val ves 
Assume 1 va 1 ve 
1 un i t  

Val ves and compressor 

Val ves and compressor 

Val ves and compressor 

Val ves and compressor 

Val ves and compressor 

Val ves and compressor 

5 - 250 , 000 gal tanks 

0- 3 9  

Emi s s i ons { l bs/hour) 
TCH NMHC 

1 

20 . 7  

1 7  

23 . 7  

1 7  
12 . 7  

0 . 5 5 
4 
0 . 8  
4 . 7  
2 . 5  

1 7  
12 . 7  

0 . 55 
4 
0 . 8  
4 . 7  
2 . 5  

0 . 2  
0 . 36 
3 . 5  

. 06 
0 . 1  
1 . 1 7  

5 

5 

6 

2 

1 

1 

8 

1 0  

4 

33 

226 . 7  

1 

4 . 9  

2 . 7  

3 . 6  

6 
5 
0 . 1  
0 . 6  
0 . 2  
1 . 1  
0 . 6  

6 
5 
0 . 1  
0 . 6  
0 . 2  
1 . 1  
0 . 6  

0 . 1  
0 . 1  
0 . 8  

- -
- -

0 . 3  

1 

1 

1 

- -

- - -

--

8 

10 

4 

1 3  

78 . 7  



at E lk Hi l l s  i s  not con s i de red a maj or so
2 

source an d t here fore 

is not required by PSD regu l at ions t o  inst al l BACT on t he i r  new 

an d ex i s t i n g  gas - f i red equipment . Nit rogen dioxide ( N02 ) wi l l , 

however , be a maj or source and t he gas - f i re d  equi pment t h at i s  

proposed must meet EPA ' s  BACT requi rement s .  BACT comp l i an ce 

wi l l  be demon st rat ed with permit app l i cat i ons an d was not con

s i dered in this st udy . 

The f l aring of the 3 5R gas p l ant wi l l  decrease t he 

exi st ing THC emi s s i ons of 1649 lbs / hr by 9 8  p e rcent , down to 3 3  

lbs / hr . Thi s wi l l  result i n  a net de cre ase o f  THC emi s s i on s , 

even when t he p roposed equipment i s  con s i de rd .  

3 . 5 . 6  Emi s s ion Summary 

T ab le 11 summar izes t he net resu l t ing emi s s ions from 

the E lk Hi l l s  exist ing source s , and Tab l e  12 summarizes t he emi s 

sions t hat wi l l  result from t h e  proposed exp ans ion . As previous

ly di scussed , t he values we re obt ained e i t her from t he equipment 

manufact ure rs or from the emi s s i o L s  t ables  for gas- f i red equip

men t in AP-42 . ( l l ) 
Tab le 12 re f l ect s t he fut ure emi s s ions when 

t he 3 5R gas p l ant ven t ed gases wi l l  be f l are d .  

3 . 6  EX I ST I NG AMB I ENT A I R  QUALITY DATA 

so2 an d oxi dant mon i t o r in g  in t he west ern Kern Count y  

area was begun in February-March 1976 , s in ce t here was n o  long

t erm amb i ent air qua l i t y  dat a ava i l ab l e  in  t he area . Subseque n t 

l y , Get t y  O i l  Company and Circ l e  O i l  Company have in i� iat ed air 

qua l i t y  mon i t o r ing in t he McKitt r i ck area . Ful l  met eoro logical 

mon i t o r ing began on 1 9  Apr i l  1976 . Det a i l s  on t hese mon i t o r ing 

programs are di scussed in  recent SA ! report s .  The SA! so2 mon i 

t o r  nearest Elk Hi l l s  i s  locat ed a t  S t at ion 2 in t he Cymr i c  o i l 

f i eld . Even t hough hydrocarbon emi s s ions are di scussed and an

alyzed in t h i s  report , they are not current ly mon i t o red in  wes t 

ern Kern Coun t y . 



The max imum 24 -hour average so
2 

con cent rat ion recorded 

at St at ion 2 in 1 977 was 0 . 0 34 ppm ( 8 9 micrograms /m
3

) ,  wh i c h  is 

24 pe rcent o f  t he Federal p rimary s t andard an d 6 8  pe rcent of t he 

S t at e  combinat ion st andard . This me asurement occurred on 14-15  

De cember 1977 . The maximum 3-hour aver age recorded t hrough 1 9 7 7  

was 0 . 062 ppm ( 1 61 micrograms /m
3

) ,  wh i ch i s  12  percent o f  the 

Fe de ral se con dary st andard . This me asurement occurred 2 3  Oct obe r 

1977 . The maximum 1-hour average re corded occurred 2 5  June 1 9 7 7  

and me asured 0 . 1 3 5  ppm ( 3 52 mi crograms /m
3

) ,  whi ch is  2 7  pe rcent 

of t he State s t andard . The 1 977 annua l  ave rage so2 con cent rat ion 

recorded was 0 . 006 ppm ( 16 micrograms /m
3

) or  2 0  pe rcent o f  t he 

Fe deral pr imary st andard . 

so2 concent rat ions tended to increase in t he early 

morning hours , reaching a peak at 0800 to 1000 hours . Concen

trat ions s l owly dropped to the i r  min imum dai l y  values in t he 

early even i n g . Wind direct ion has some ef fect on me asured so2 
leve l s ; concentrat ions are maximized for t he nort hwe st ,  north

nort hwest , and east - southeast wind di rect i ons . The highest so
2 

concent rat ions at S t at i on 2 occur with calm to l i ght wind speeds . 

The maximum 1-hour oxi dant aver age me asured in 1977 was 

0 . 12 ppm ( 2 40 micrograms /m
3

) ,  wh i ch mee t s  the new Fe de r a l  1-hour 

stan dard and is 1 2 0  per cent of t he State 1-hour s t andard . Thi s  

va lue was measured at SAI ' s  st at ion in  Taft . Taft i s  about 1 0  

to 1 3  mi l e s  sout hwest o f  E lk Hi l l s . The Feder a l  oxi dant st andard 

was not exceeded in  1977  whe reas t he S t at e  st andard was met or 

exceeded on l y  in  August an d Sept ember of 1977 . The maximum 1-

hour oxi dant ave rage ever recorded was 0 . 14 ppm ( 2 8 0  mi crograms / 

m3
) ,  whi ch is  1 1 7  percent o f  t he new Fe deral 1-hour st an dard . 

The max imum oxi dant l e ve l  recorded in 1 9 7 7  occurred 12 August 

1977 ; t he maximum oxi dant leve l ever recorded occurred 2 Novembe r 

1 9 76 . Dai l y  oxi dant con cen t rat ions reach peak leve l s  in  mid to 

l ate  aft ernoon . Nort he rly win ds and mo de rate w i n d  speeds coin

cided wi t h  max imum ozone concen t r at i on s at t he Taft st at ion . 
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The o n l y  NOx
/N0

2 
measurement s  ava i l ab l e  in we st ern 

Kern Count y  are t ho se t aken by Get t y  O i l  Comp any at t he i r  s t a

t ion near �cKi t t r ick . The maximum 1 - hour N0
2 

concent rat ion 

measured by Get t y  t hrough June 1 978 was 2 1 1  m i c rograms /m
3 

or 4 5  

percent o f  t he S t at e  st andard . The average annual No2 
concen

t r at ion measured by Get t y  was 13 micro grams /m
3 

or 13 percent of 

t he Federal st andard . I n suf f ic ient dat a are ava i l ab l e  t o  cor

re l at e  Get t y ' s  N02 measurement s with met eorological  phenomen a ,  

however , met eoro logical  dat a corresponding t o  worst -case me a-
. ( 16 )  

surement s have been provided SA! . Get t y ' s  dat a sugge st t hat 

an average NO to N0
2 

conversion rat e of 60 percent can be ex

pect ed in t he area . 

The KCAPCD f requent ly re cords part icul at e  l eve l s  in 

excess o f  st an dards at t he i r  st at i on in Taft .
C l 7 )  

More recent l y  

CARB h a s  been an alyzing t he KCAPCD f i l t ers f o r  sul fate and a l so 

has performed su l fat e measurements i n  McKi t t r ick . The on l y  su l 

f at e  exc eedance recorded b y  CARB i n  we st ern Kern County was a 

somewhat anoma l ous va lue of  30  micrograms /m
3 

i n  Taf t . A su l f ate 

leve l o f  24  mi c rograms/m
3 

was recorded at McKit t r ick in January 

1978 by CARB . 
( l 8 )  

Get t y  Oi l Compan y is a l so co l l ect ing su l f at e  

dat a a t  McKit t r ick . No excee dan ces o f  t he sul f at e  st andard have 

ever been me asured by Get t y . 



4 .  MODELING ANALYS I S  AND RESULTS 

Earl ier sect ions have descr ibed t he neces sary dat a re

qu irement s for t he p roj ect ion o f  a i r  qual i t y  leve l s . A f t er 

t hese dat a  have been col lected , t he proj ect ions can be made us

ing approp r iat e air qua l i t y  mo de l s . Thi s  sect ion di scusses t he 

mo dels  used , t he assumpt ions and t echn i ques ut i l ized in perform

ing t he mode l ing , cal ibrat ion o f  t he mode l s , and t he result s ob

t a ined . Part icular emp has is  is g iven to t he so2 , HC , and N02 
predi c t ions . 

4 . 1 THE CDM MODEL 

The predicted an nual aver age concent rat ions were cal

cu l at ed using t he EPA-deve loped Cl imatological Di sper s i on Mode l 

( CDM ) . Th i s  mode l has been deve loped t o  use input dat a descr ib

ing t he source in a j o int  frequency di s t r ibut ion of wind speed , 

wind d i rect ion , and stab i l i t y  ( STAR data ) .  From t hese data t he 

mode l predict s annual average atmo sp heric  concent rat ions at 

ground l evel t hroughout t he calcul at ion a l  gri d .  

4 . 2  CALI BRAT I ON OF THE CDM 

An integral feature o f  t he CDM i s  t he ab i l it y  t o  " c a l 

ibrat e "  t he mode l wi t h  measured a i r  qual i t y  dat a .  Th i s  i s  done 

to account f o r  vari at ions caused by un inc luded sourc es , and by 

met eorological and t opograp h i c  di f f erences in di f f ering loca l i 

t i es . The mode l resu l t s  are compared wi t h  pol lut ant me asure

men t s  for a per i od when t he me asured a i r  qua l i t y  and t he source 
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dist r ibut ion i s  known . This compar i son resu l t s  in a l inear 

( const ant  p lus a mu l t iple ) correct ion to t he mode l concent rat ion 

predi ct ion s . 

Fo r t h i s  study , CDM cal ibrat ion factors were obt a ined 

f rom prev ious western Kern Count y analyses . 
< 2 2 • 2 3 ) 

The cal ibra

t ion f actors deve loped in t hese earl ier studies were b ased upon 

an inventory of t he sources actua l l y  operat ing during t he c a l i 

brat ion per iod . The cal ibrat ion factor used in t hi s  study i s  

0 . 18 .  Det a i l s  o n  t he sources and measurement s used t o  obt a i n  

t hese f a c t o r s  a n d  a det erminat ion o f  t he sen s i t i v i t y  o f  t he fac

tors are cont a ined in  t he referenced studies . 

4 . 3  ASSUMPTIONS MADE FOR ANALYS I S  

A l l  c al cu l at ions i n  t h i s  st udy were performed assuming 

conservat ion of pol lut ant s , i . e . , t he po l lut ant s  were as sumed to 

be c hemical l y  inert t hroughout t he c al cu l at ion t ime . This  as

sumpt ion is not st r ict ly t rue for sub stances such as so
2

, but 

insuf f i c i ent ha l f - l i f e  dat a are avai l able to ut i l ize t he non

conservat ive provi s ion in t he CDM mode l . A l t hough t his  assump

t ion i s  neces sary due to t he l ack o f  dat a ,  it  i s  nevert he less 

deemed reasonable for t he area . I n  any c ase , it  wi l l  p ro v i de 

worst -case values fo r t he pr imary pol lut ant s of  concern . As 

noted p reviou s l y , NOx emi s s ion s  are t aken as equival ent 100 per

cent N0
2 emi s s ions , a very conservat i ve app roac h . 

4 . 4  BACKGROUND 

S t e am generators and re l at ed equipment are t he prin

c ipal source o f  so
2 

in t he west ern Kern County area . To insure 

t hat al l potent i al background is  included , t h i s  study inc ludes 

calculat ions for a l l  sources in t he surrounding v i c i n it y , as 

present ed in t he o i l - f ired equipment inventory of Appendix A .  
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Insu f f i c i ent dat a are ava i l ab l e  to adequat e l y  det ermine back

ground sources or values for o t her pol lut ant s . 

Background sources t hat were not inc luded include 

equipment t hat do not have permi t s  to operat e and veh i cu l ar t raf

f i c t hrough t hat sect ion o f  Kern Count y ,  for wh ich no dat a are 

ava i lab l e . 

4 . 5  METEOROLOGI CAL DATA BASE 

As has been previous l y  di scus sed , t he CDM requires a 

j o int frequency d i s t r ibut ion o f  wind speed , wind direct i on , and 

st ab i l it y  c lass  as i t s  met eoro logical dat a base . Typ i ca l l y , 

suc h dat a are prov ided by STAR dat a provided by t he Nat ional C l i 

mat i c  Cent er . I n  order t o  ut i l ize t he on-site met eoro lo gical 

measurement s ,  i t  was necessary t o  di gi t ize and analyze t he raw 

dat a .  The on-sit e data were " b innedt l  into the wind speed , wind 

direct ion , and s t ab i l i t y  c l ass cat egories  used by  the Nat ional 

C l imat ic Center to prep are t he STAR dat a .  The " b inned" dat a 

were t hen used to det ermine t he percent age o f  cases in t he com

b inat ion o f  wind speed , wind di rect ion , and st ab i l ity  c l a s s . 

These percent ages for each pos s i b l e  comb inat ion comprise  the re

qu i s i t e  j o int-frequenc y  d i s t r ibut ion . 

Jo int - frequen cy dist r ibut ion s , based on de l t a  T det er 

mined st ab i l it y  c l asses , were prep ared f rom the on-s i t e  dat a . 

The on - s i t e  dat a const itut e s  an annua l d i st r ibut ion for t he year 

1977 . 

4 . 6  CALCULATI ONAL GRID 

For bot h  t he CDM and TEM mo del c al culat ions , t he E lk 

H i l l s  region i s  s imul ated by a receptor point grid o f  one ki lo

met er int erva l s . It  should be noted t hat t he grid s ize can be 

varied a s  requ ired by source con f i gura t i ons . Concent rat ions are 



comput ed at each o f  t he grid ce l l s  in  t he area of  int erest . F ig

ures lla and l lb disp l ay a map o f  t he Elk H i l l s  region incorpo

rat ing maj or roads and l andmarks , an d sect i o n / t ownship / range in

format i on . F i gure lla i s  the gr id t hat was used for all opera

tors and Figure l lb i s  t he gr id used for t he NPR-1 f ac i l i t i e s  

only . 

4 . 7  ANALYTI CAL APPROACH 

To assess t h e  air qua l it y  impact o f  t he proposed NPR-1 

proj ect , t he f o l lowing app ro ach was emp loyed : 

F i rst , calculat ions we re made w i t h  t he equipment in

ventory of  a l l  permi t t e d  oi l - f i red s ource s as o f  1 March 1978 

( " exist ing" f ac i l i t i es ) .  Next , calculat ions were made wi t h  t he 

exi s t ing inventory for NPR- 1 .  Due t o  t he f act t h at t he back

groun d and t he NPR- 1 had di f ferent coordinat e axe s , t he two re

sult ing calcu l at ion s were t hen ove r l ai d , and a combined f i gure 

was obt ained . Thi s p rovides t he amb i ent condi t ions into  which 

t he p rop osed proj ect is t o  be imp lemented . Secon d , calcu l at ions 

were made wit h an equ ipment invent ory in corporat i n g  t he newly 

proposed s ouTces and all t hose sources for wh ich app l i cat ions 

are on f i le as of 1 Ap r i l  1978 , together wit h t he proposed NPR- 1 

sources . This  case inc ludes t he exi st ing invent ory , alt hough 

some of t he ope rat i n g  p arameters  of ex i s t i n g  background equ ipment 

we re changed to corre spon d to p roposed mi t i gat i on p l an s . The 

" future" case was handled as in t he ex ist ing c ase , in t hat t he 

background and NPR-1 ca lcul at ions were comb ined t o  give a f inal 

result an t  f i gure . This  prov i de s  an overa l l  asse s sment o f  t he 

air qua l i t y  consequences of al l proposed c hanges d i ct at e d  by t he 

" future " inven t o ry . Compari son o f  t he se resu l t s  w i t h  t he ' ' ex

ist ing" case resu l t s  prov i des t he net ben e f i t  or degradat i on due 

t o  a l l  t he proposed change s . 
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Furt her , t he NPR-1 proj ect i t se l f  i s  an a lyzed by look

ing at i t  as a separat e en t i t y . "Ex i s t ing" and " f uture" c ases , 

us ing on l y  t he NPR-1 f ac i l i t ies ' inventory , were comput ed . Th i s  

prov ides quant i f i cat ion o f  t he n e t  cont r ibut ion o f  NPR- 1 t o  a i r  

qua l i t y , and a l so provides a measure o f  the n e t  change i n  t o t a l  

emi s s ions due to t he proposed proj ect . The comb i nat ion o f  the 

NPR-1 " fut ure" case with t he " future" case for a l l  operat o r s  re

sul t s  in a t o t al overview of  t he ent ire air qua l i t y  of t he Elk 

H i l l s  are a . 

4 . 8  MODELI NG RESULTS -- ANNUAL AVERAGES 

I n  t h i s  sect ion , t he pred i c t ed annual average so2 and 

N02 concent rat ions f rom t he CDM model are summar i zed for t he 

var ious cases an a l yzed . Cop ies o f  t he CDM model comput er print

out s for t he " al l  operators"  c ases , wh i ch d i sp lay a l l  input dat a 

and calcu l at ional resul t s , are cont ained in App endix B .  A l l  

cal cu l at ions were p e r formed us ing t he o n e  ki lometer s i zed rec

t angul ar receptor gr id descr ibed in Sect ion 4 . 6 .  All f i gures 

dep ict only t he Elk H i l l s  area . A recent SA! report
( 5 )  

disp l ays 

expected concent rat ions in t he o i l  f ie l ds t o  t he west of Elk 

H i l l s . 

4 . 8 . 1  S02 Annual Averages 

Figures 12 and 1 3  disp l ay t he CDM predict ions for  t he 

annual aver age concen t r at ions . Due to t he f act t hat the Elk 

H i l l s  exi st ing equipmen t and proposed exp ans ion con s i s t s  of 

mai n l y  gas - f i red equ ipment , t here are no annual average s o2 pre

dict ions for NPR- 1  f ac i l i t ies alone . F i gures 12  and 1 3 , t here

fore , show t he " al l  ope rators"  runs for t he exi s t ing an d future 

cas�s , respect ive l y . 
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The hi ghe st so2 concent rat i on p re d i ct e d  for t he E lk 

Hi l l s  area , due exc lus i ve l y  t o  b ackgroun d , i s  l e s s  t han 30 p e r

cen t o f  t he annual so2 s t an dard . 

4 . 8 . 2 N02 Annual Averages 

The CDM p re di ct i op s  of annual ave rage N02 con cent ra

t ions are disp l aye d graphi cal ly in F i gure s 14 t h rough 17 . 

F i gure 14 present s t he resu l t s  for t he p resent un i t s  

at NPR- 1 , con s i dered exc lusive l y . No exc eedances of t he N02 . 

st andard for t he exi st i n g  case are p redict ed . 

F i gure 1 5  presen t s  t he CDM predi ct ions of t he " ex i s t 

ing" N02 annual average concen t rat ions when al l ope rators i n  

t he central Kern Count y o i l  f i e l ds a r e  cons idered . F i gure 16  

d i s p l ays t he N02 i sop l e t hs under t he cond i t ion s o f  t he proposed 

expan s i o n  p l an s  ( " fut ure "  case ) when o n l y  NPR- 1 fac i l i t ie s  are 

con s i dered , wh i l e  F i gure 17  present s t he CDM pred i ct ions when 

a l l  operat o rs are inc luded i n  t he future case . I n  bot h cases , 

i t  i s  seen t hat N0
2 

concent rat ions at t r ibut ab l e  to t he incre ased 

o i l  recovery operat ion s do not approach the Federal N0
2 

annual 

average st andard . 

4 . 8 . 3  Part i culate Annual Averages 

The Federal pr imary st andard for part i culat e s  is 75 

mi crograms/m
3 

( annua l geome t r i c  mean ) .  Part i culate emi s s ions 

are est imat ed at 0 . 7  lbs /bb l o f  o i l  burned ; however , t h i s  est i 

mat ion i s  very conservat ive a s  it  does not account f o r  t he p ar

t iculat e  scrubb i n g  whi ch i s  occurring in t he west ern Kern County 

area , because when so2 scrubb ing occurs , 25 pe rcent of t he p ar

t i culate mat e r i a l  is removed . 
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Sca l in g  t he maximum N0
2 

i sop l e t h  o f  F i gure 1 7  by 2 8  

pe rcent ( 0 . 7  l b  p art iculate p e r  bb l / 2 . 52 l b  N02 pe r bb l )  to g ive 

an equ ivalent p art i cu l at e  i sop l e t h  resu l t s  in t he t rans l at ion o f  

t he 16 . 3  micrograms /m
3 

to a 4 . 6  micrograms / m
3 

i so p l e t h  f o r  par

t iculat e s . According to the emi ss ions f actors in AP-42 , for 

gas - f i red equ ipment , t he part icu l at e s  in t h i s  study are l e s s  

than 0 . 2 percent o f  t he N0
2 

emi s s i ons . Sca l in g  t he maximum N02 
i so p l e t h  o f  F i gure 16 by 0 . 002 t o  give an equ ival ent p art iculate 

isopleth re sul t s  in t he t ran s l at ion o f  2 5 . 6  micrograms /m
3 

to 

0 . 0 5 mi crograms / m
3

, whi ch i s  inconsequent i al . The scaled value 

o f  4 . 6  micrograms /m
3

, t herefore , i s  l e s s  t han 7 . 0  pe rcent o f  

t he Federal stan dard . 

4 . 9  THE TEM MODEL 

To compare o i l  recovery operat ions f rom t he proposed 

NPR- 1 expans ion t o  short -term air qua l i t y  st andards , t he EPA 

approved Texas Ep i sodic Mode l ( TEM ) was emp loye d . Thi s mode l 

i s  a Gaus s i an di spersion mode l used for t he p redi c t i on o f  con

cent rat ions o �  non- react ive pol lutan t s  f rom mul t ip l e point and 
. 

area source s .  

I nput requirement s  for TEM are s imi l ar t o  CDM require

ment s .  The equipment inventory o f  sources o f  p o l lut ant emi s

s ions used i s  ident ical for both mode l s . However , the me t eoro

logical data requi rements d i f fer . Wh i l e CDM uses an annual av

erage j o int frequency d i st ribut ion from long-t erm met eo ro l o g i cal 

measurement s , TEM requires dat a  tor 1-hour to 24 -hour met eoro

logical cond i t ion s in whi ch wind speed , wind direct ion , and at

mo sphe r i c  mixing hei ght are spec if ied in sequent i a l  3 -hour peri

ods . TEM employs st eady- st at e  b ivar i at e  Gau s s i an p l ume point 

source l o g i c  and calculat e s  p l ume rise according t o  Br i ggs . 

A l t hough TEM has p rovis ions for app l i cat i on of a cal i 

b rat ion f act o r , TEM was app l i e d  wi t hout calibrat i on i n  a l l  cases 



in t h i s  st udy . I nsuf f i c i ent dat a are p resent ly avai l ab l e  t o  ac

curat e ly c a l ibrat e  t he mode l . Wit hout cal ibrat ion , TEM c an be 

expected t o  p redi ct very conse rvat i ve short - t e rm concent r at ion s . 

The TEM calcu l at ion a l  gri ds we re t he s ame as t he one 

ki lome t e r  s ized rect an gu l ar recept o r  gri d used in t he CDM compu

t at ion s , and are shown graphi cal ly in Fi gures l l a  and l lb . 

4 . 10 SHORT-TE RM METEOROLOGI CAL CONDI T I ONS 

In orde r  t o  evalu at e t he various o i l  comp any proj ect s 

in t e rms o f  t he most seve re potent i al short - t e rm p o l lut ant lev

e l s , it  is  neces s ary to de fine worst -case met eoro logical condi

t ions . The exist in g SAI fie ld me asurement p rogram in wes t e rn 

Kern Coun t y  cont i nuous ly mon it ors hourly concent rat ions o f  so2 
and records t he asso c i at e d  met eoro logi cal p aramet ers . S imi lar 

dat a for N02 were c o l l e c t e d  by Get t y  O i l  Comp any . From t he se 

dat a " wors t - case " ep i sode s  have been i dent i f ied whi ch result in 

t he h i ghest me asured pol lut ant concent rat ions in t he are a .  The 

condit ions during whi ch t he maxima were re corde d  for each of t he 

short -term averagin g p e r iods i dent i f ie d  t he met eorological pa

ramet ers at e ach mon it oring s it e  whi ch were ut i l ized for t he 

worst - case calcul at ions . To supplement t hese cal cul at ions , t hree 

ot he r secondary worst - case s cenarios were deve loped for e ac h  av

eraging t ime . The scenarios were deve loped to p art i cu l arly in

c lude di f fe rent met eorologi c al condit ions whi ch lead to s imi lar

ly hi gh so2 concent rat ions t h at were measure d . The TEM requi re d  

met eo rologi cal input t hat w a s  deve l oped f rom t he me t eoro logi cal 

mon i t oring st at ions with t he except i on of mixing he i ght dat a 

wh i ch were obt aine d  f rom Ho lzwort h .
C S ) 

Through 1977 , the four 

worst 1-hour peri ods , in t e rms of so2 , o c curred June 2 5 ,  1977 

( S cenar,i o  1 )  ; Novembe r 1 9 , 1 9 76 ( S cenario 2 ) ; August 10 , 1977 

( S cen ar i o  3 ) ; January 3 1 , 1977 ( S cenario 4 ) . A det ai l e d  t abul a

t ion o f  t he met eorological dat a userl in t he TEM runs i s  p re sent e d  

in Appendix C .  

0-58 



4 . 11 MODELING RESULTS -- SHORT-TERM AVERAGES 

Twenty- four calcu l at i on s  o f  t he short - t e rm con sequences 

of t he proposed NPR-1 p ro j ect we re performe d . For e ach of t he 

four met eo ro l ogi cal scenarios , calculat ions were pe rforme d for 

one ave ragin g  p e r i o d  ( t he 1-hour case ) and four categories of 

equ ipment in vent ory ( NPR-1 only , " exi st ing" ; all ope rat ors , 

" future" ) .  Here " ex i st ing" and " fut ure " have t he s ame de f i n i t ion 

as was app l ie d  in t he CDM c a l cu l at ions . Cop ie s o f  t he comput e r  

output o f  t hose TEM run s which re sulted in t he h i ghest concent ra

t ions or were t he b as i s  of key point s in t hi s  an alys i s  are pre

sented in Appendix D .  

4 . 1 1 . 1  One-Hour Average s : S0
2 

S ince t he Elk Hi l ls MER p roj ect wi l l  not con s i s t  of any 

o i l - f ire d equipmen t , t he so2 emi s s ions are negl i gib le ; howeve r ,  

t he TEM mode l was run for b ackground emi s s ions . Tab le 15 p re 

sent s t he e xi s t ing an d future 

ope rators in t he sout hwest ern 

concent rat i on p re d i ct ions when all  

Ke rn Coun t y  are i n c luded . S cenario 

D y i e lded t he �orst S0
2 

concent rat ion : 378 mi crograms /m
3 

in t he 

fut ure . Thi s value i s  about 2 9  pe rcent o f  t he S t at e  1-hour max

imum of 1 3 10 mi crograms /m
3

. F i gure 18 s hows t he i sop leths along 

with t he grid use d . All o f  t he ot he r  worst -case s cenarios s howed 

lowe r maximum concent rat ions . 

4 . 1 1 .  2 One-Hour Average s : N0
2 

Tab le 16 p resen t s  t he exi s t ing an d fut ure N02 con cen

t rat ion p redi ct ions u s i n g  t he one - hour met eorologi cal s cen arios 

for NPR- 1 on ly . As can be seen f rom t he t ab le , t he proposed 

NPR- 1 exp an s i on wi l l  af fect t he maximum ground leve l N0
2 

con ce

t rat ion s . Tab l e  17 p re sent s t he an alogous dat a for al l opera

t ors . 
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A.  Oc tober 5 ,  1 975 
Ex i st i ng 
Futu re 

B .  Oc tober 8 ,  1975  
Ex i st i ng 
Futu re 

C . December 1 7 , 1975  
Exi s ti ng 
Future 

D .  December 25 , 1 975 
Ex i st i ng 
Future 

TABLE 0- 1 5 

SHORT-TERM MODEL I NG RESULTS : S02 ELK H I LLS REG I ON 
ONE-HOUR WORST CASE METEOROLOG IES 

- BACKGROUND SOURCES -

PREDI CTED LOCAT I ON OF MAX I MUM PREDI CTED I MPACT 
MAX IMUM 

-HOUR 
AVERAGE x y 
( lJg/m 3 )  COORD I NATE COORDI NATE TOWNSH I P  RANGE 

186 49 35 3 1 S  22E 
266 49 35 J l S  22E 

6 1  57  35 3 1 S  24E 
89 57 35  3 1S  24E 

2 50 35 3 1 S  22E 
3 49  38 3 1 S  22E 

389 54 36 3 1 S  23E 
378 50 35 3 1 S  22E 

SEC . QTR . 

22  NE  
22 NE 

2 1  NE 
2 1  NE 

23  NW 
10 NE 

18 SE 
23 NW 
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TABLE 0-1 6 

SHORT-TERM MODEL I NG RESULTS : N02 ELK H I LLS REGI ON 
ONE-HOUR WORST CASE METEOROLOGIES 

- NPR- 1 FAC I L I T I ES ONLY -

PREDI CTED LOCAT I ON Of MAX I MUM PREDI CTED I MPACT 
MAX I MUM 

-HOUR 
AVERAGE x y 
( µg/m 3 ) COORD I NATE . COO RD I NATE TOWNSH I P  RANGE 

Januar� 2 5 , 1 977  

Ex i s t i ng 270 9 1 3 1 S  23E 
future 461  11  - 1 3 1 S  24E 

November 1 9 , 1 976 

Ex i st i ng 53  7 9 30S 23E 
futu re 178 7 7 30S 23E  

August  10 , 1 977  

Ex i st i ng 69  7 - 1 3 1 S  2 3E 
future 1 58 7 2 3 1 S  2 3 E  

Januar� 31 , 1 97 7  

Ex i st i ng 1 28 1 7  2 3 1 S  24E 
future 1 96 14 4 30S 24E 

SEC . QTR . 

1 2  S E  
18  SE 

1 5  NW 
2 2  SW 

1 5  SW 
2 SW 

2 SW 
33 NE 



0 
I 

en 
w 

� � 

A .  

B.  

c .  

D .  

TABLE 0-1 7 

SHORT-TERM MODELING RESULTS : N02 ELK HI LLS REGI ON 
ONE-HOUR WORST CASE METEOROLOGIES 

- BACKGROUND ONLY -

PREDI CTED LOCAT I ON OF MAX I MUM PREDI CTED I MPACT 
MAX I MUM 

-HOUR 
AVE RAGE x y 
( .,.g/m 3 ) COORD I NATE COORDI NATE TOWNSH I P  RANGE 

Januarx 25 , 1977  

Exi s ti ng 44 49 35 3 1 S  22E 
Future 1 1 1  49 35 3 1 5  22E 

November 19 , 1976 

Exi s t i ng 27  49  37 3 1 5  22E 
Fu ture 60 57 35 3 1 5  24 E 

August  10 , 1977  

Exi s ti ng - - - - - - - - - -
Future 28 49 38 3 1 5  2 2 E  

Januarx 3 1 , 1977  

Ex i s ti ng 104 54 36 3 1 5  23E 
Future 1 70 52 37 3 1 5  22E 

SEC . QTR . 

22  NE 
22  NE 

10  SE 
2 1 NE 

-- - -
10  NE 

18 SE 
12  SE 



The St at e 1-hour st andard i s  4 7 0  mi crograms /m
3

. TEM 

p re dict s no excee dan ce of t h i s  s t an dard . S cenario 1 for the fu

t ure c ase p redic� s a max imum of 4 6 1  mi crograms /m
3 

o r  9 8  p e rcent 

of t he St at e  st andard . The worst case i s op l et hs are shown in 

Figures 19 an d 2 0 . F i gure 19 di s p l ays t he fut ure E lk H i l l s  are a 

when on ly NPR- 1 f ac i l i t ie s  are con s i de re d , and F i gure 2 0  shows 

t he future case when all We s t s ide ope rat o rs , exc lus i ve of t he 

NPR- 1 f ac i l it ie s , are con s i de re d . 

As discussed p revi ous ly , when t he NPR- 1 i s  ove r l a i d  

with t he backgroun d dat a a resul t ant f igure i s  obt aine d . How

eve r , when t he maximum of 4 6 1  mi crograms /m
3 

i s  reache d , the wind 

direct i on i s  such t hat TEM p re d i ct s no N0
2 imp ingement f rom t he 

b ackground source s . There i s  some in fringement on t he res e rve 

from b ackground source s , but in t he "maxima" areas t he cont ribu

t ion from background sources is predicted to be zero . 

For t he NPR- 1 p roj e ct , 1 0 0  pe rcent conve rs ion o f  NOx 
t o  N02 was assume d , in acco rdan ce wi t h  EPA ' s  gui de l ine s , C l )  and 

p ast indi cat ions from Ke rn Coun t y  t hat t h i s  was t he on ly accep

t ab le conve rs i on rat e . Such assumpt ions were included to insure 

con s i st ency with prev ious work . I n  t hi s  case conse rvat ism le ads 

t? p redi ct i on s  o f  very c l o se app roach t o  t he S t at e  s t an dards . 

However ,  us i n g  less s t r ingen t , but st i l l  conservat ive assump

t ions , there wou ld be a much l arger margin . 
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5 .  SUMMARY OF RESULTS 

5 . 1  COMPLI ANCE WITH THE CLEAN A I R  ACT OF 1 977 

The C l ean A i r  Act of 1977 has est ab l ished re gu l at ion s 

des i gned t o  furt her p revent s i gn i f i cant det eriorat ion o f  air 

qual i t y  in all are as o f  t he coun t ry wh i ch p resent ly do not ex

ceed t he Nat ional Amb ient A i r  Qual i t y  S t andards ( NAAQS ) .  The 

PSD regu l at ions est ab l i sh t hree class i f i cat ions by wh ich t o  

ident i fy each area of t he coun t ry . The se c l ass i f i cat ions serve 

to set l im i t s  upon t he increment al in cre ase in amb i ent _ so2 
an d 

part i cu l at e  concent rat ions ove r a bas e l ine concent rat ion . 

Re gu l at i ons def in in g  how the Act i s  int erpret e d  have 

been pub l ished in t he June 1 9 , 1978  Federal Reg i s t e r . ( l4 )  They 

est ab l i sh a " two- t i er" crit eria for evaluat ing whe t he r  pro j e ct s  

must undergo PSD r ev iew . I n  the case o f  st eam gene rat ors , un

con t ro l l ed ( or potent i a l ) emi s s ions of gre at er t h an 2 5 0  t on s / yr 

o f  any c r i t e r i a  po l lut ant is subj ect to PSD . I t  i s  import ant t o  

n o t e  t h at PSD app l ie s  only t o  t hose p o l lut ant s over t he 2 5 0  ton/  

yr cut -o f f , and again on l y  for t hose p o l lut ant s  for whi ch at t ain

ment st atus with t he NAAQS has been achieved in t he loca l i t y  of 

t he p roj ect . Cont rol led emi s s ions o f  less t han 5 0  tons / yr , 1000 

lbs / day o r  1 0 0  lbs / hr wi l l  be exemp t e d  from any furt her PSD re 

v i ew . Any cri t er i a  p o l lut an t s  exceedin g  t he above values wi l l  

t hen be subj ect t o  t he in crement review and BACT review . 

The p roposed MER pro j ect at E lk Hi l l s  would emit 16 

tons /yr of so
2 

with t he inc lus ion of increased t ra f f i c  t hrough 

the area . As Tab l e  12 indicat e s , however , several pol lut ant in

creases wi l l  be great er t han 250 t on s / yr , notably N02 , THC , and 

CO , t he re fo re a PSD revi ew wi l l  be requi red . 

0-67 



5 . 1 . 1  Comp l i ance wi t h  t he EPA ' s  I nt e rpret at ive Rul i n g  

The January 16 , 1 9 7 9  Federal Regi s t e r  cont ained an 

Int erpret at i ve Rul in g , sup p l y i n g  int erp ret at i on t o  EPA ' s  New 

Source Review re gu l at i on ( 40 CFR 52 . 2 3 3  ( g ) ) ,  whi ch app l i e s  t o  

t h i s  source . I n  e ssence , t he Rul i n g  p rovide s  t hat sources whose 

al l owab le emi s s ions are less t han 5 0  t on s / yr wi l l  be con s i de red 

to be source s of minor s i gn i f i c ance . I n  t he c ase o f  t he pro

posed p roj ect , t he po l lut ant s so2 and p art i cu l at e  mat t e r  have 

al l owab le emi ss ions be l ow t h i s  cut -of f leve l  as wi l l  be di s

cussed in mo re det ai l be low . 

For p o l lut ant s  whose al lowab le emi s s ion s exceed t he 

50 t on /yr cut -o f f , t he Rul in g  p rovi de s  t h at for non- at t ainment 

po l lut ant s ,  a Lowe st Achi evab le Emi s s ion Rat e for t h at po l lut ant 

be obt aine d , and emi s s ion o f f set s se cure d t o  repre sent a net 

bene f i t  to t he air qual i t y . For at t ainment p o l lut ant s  be l ow 2 5 0  

ton s / yr ( uncont ro l le d ) , t he Rul in g  requires t hat i t  b e  demon

st rated t h at maj or emi ssions o f  such p o l l ut ant s wi l l  not c ause 

a v i o l at i on o f  any NAAQS . 

5 . 2  POLLUTANT SUMMARY 

The mode l calcu l at ions provide p redi ct ions o f  groun d 

level concent rat ions for p o l lut ant s emi t t e d  direct l y  by t he p ro

posed new NPR- 1 exp an s i on , and provide t he b a s i s  for e s t imat e s  

o f  t h e  groun d level con cent rat ions o f  secondary po l lut ant s .  

Thes e  p redi ct ion s are di s cussed for each po l lut an t  in t he fo l 

lowing p aragraphs .  

5 . 2 . 1  Sul fur Di oxi de 

The b ackgroun d oi l f i e l d  equipment inc lude d  in t h i s  

study i s  t he principal so2 source in t he region . Me asurements 

in sout hwest ern Kern County s how no leve ls in excess of any so
2 



air qual i t y  s t an dards ; and , in f act , t he h i ghest t hey have eve r 

reached t hrough 1977 i s  34 pe rcent o f  any Fe de ral so2 
st andard 

and 68 percent of t he most res t r ict i ve S t ate st an dard . The 

worst -case max imum p redicted by TEM for t he E lk H i l l s  are a i s  

3 3 2  micro grams / m
3

, or 2 5 . 3  pe rcent o f  t he S t at e  1 -hour st an dard . 

so2 
mon i t o �ing in we stern Kern Coun t y  wi l l  cont inue 

an d wi l l  p rov ide a furthe r measure of t he p re c i s i on o f  t he cal

cul at e d  p redict ions . 

5 . 2 . 2 N i t rogen Dioxide 

Calcu l at ion s indicate t h at t he NO emi t t e d  by t he o i l  

f ie ld equipment wi l l  no t cause any N02 st andards t o  be exceede d . 

The background l ev e l s  due t o  cont ribut ions f rom other sources 

are also expected t o  be re l at i ve l y  low in the impacted areas . 

The N0
2 

s t andards are not expected t o  be exceeded t hroughout t he 

area , even thou gh t hey may be p redi ct e d  t o  be relat ively h i gh . 

N02 mon i toring be ing conduc t e d  by Get t y  O i l  Company 

has shown t hat to dat e  only 45 pe rcent of t he short-t erm s t an

dard and 13 percent o f  t he annual st andard have been preempted 

in west ern Kern Coun t y . Cal cul at ions are based on t he conserv

at i ve assump t ion t h at 100 pe rcent of a l l  emi t t e d  NO convert s t o  

N0
2

. E ven when the short -t e rm mode l p redict ion s are not cor

rected t o  a more real ist i c  conve rs ion rat e , no exceedances o f  

t he 1-hour S t at e  st andard are p re di cted desp i t e  t he inhe rent 

d i f f i cult ies with mode l in g  o f  t he se s ources .  

5 . 2 . 3 P art i cu l at e s  

P art i cu l at e  st andards are exceeded t hroughout t he S an 

Joaquin Val ley port ion of Kern Coun t y . However , an alyses t o  

det ermine t he source o f  t hese p art icul at e s  norma l l y  s how a l arge 

percent age ( �5 5  pe rcent ) of inert s ( pr imar i l y  rock mineral s such 



as s i l i ca an d s i l i c at e s ) an d aci d-so lub l e  mat e r i a l s  ( p rimar i l y  

iron an d aluminum o x i de s ) whi ch appear to be de rive d  mai n l y  from 

win d-b lown s o i l part i c l e s . High l eve l s  o f  soi l part i cu l at e s  may 

be un avo i dable in a highly deve lop ed agri cultural area wi t h  p oor 

vent i l at i on ( mount ains on t hree s i de s ) an d very low c � 10 in . ) 

annual rain f a l l  ( soi l i s  nearly always dry ) . An alyses a l so show 

a s i gn i f icant ( �3 0  percent ) wat er-so lub l e  port ion an d some c � 15 

pe rcent ) organ i c s  whi ch appear t o  be p art ly combus t ion products 

an d part ly from act ivit ies othe r  t han fue l con sumpt ion , inc luding 

so i l  e ro s i on . Calcu l at ions discussed prev ious ly indicat e  t hat 

product ion operat ions in t he E lk H i l l s  area wi l l  not cause any 

exceedance o f  any Federal st an dards . I n  f act , the p redicted an

nual average p art i cu l at e  concent rat ions from t he s e  sources are 

be low Fede ral s t andards even when us ing conservat ive est imat e s . 

5 . 2 . 4  Hydrocarbon s 

Hydro carbon ( HC )  leve ls in t he E lk H i l l s  area are known 

to be fairly h i gh . The un it ope rat o r , howeve r ,  p l an s  t o  o f fset 

100 percent of t he exi st ing emi s s ions by f l arin g t he vent gas 

f rom t he i r  35R gas p l ant . Thi s wi l l  result in an ove ral l de

crease o f  4 5  percen t , even aft e r  t he proposed exp an s i on i s  t aken 

into account . 

5 . 2 . 5  Carbon Monoxi de 

Carbon monoxi de ( CO )  emi ss ions from t he o i l  f i e l d  

equipment are app rox imat e l y  t e n  percent o f  t he N0
2 

emi s s i on s . 

S ince CO st andards are re l at i ve ly l e n i ent ( over 10 t ime s t he N0
2 

st an dards ) ,  t he in cre ase in CO concent rat ions due to incre as ing 

o i l  recove ry ope rat ions i s  an i n s i gn i f icant percen tage of t he CO 

st andards . 

0-70 



5 . 2 . 6  Oxidant s 

Oxidant leve l s  measured at t he Taft mon i t or ing st at ion 

show leve ls in exce s s  o f  t he Federal st an dards on several occa

s ions . I t  i s  known t hat n i t r i c  oxi de ( NO )  emi s s ions from t he 

comp re s sors cont r ibut e  to the pho t o chemical proce s s  wh i ch re su l t s  

i n  t he format ion o f  oxidant s ;  howeve r , t he re l at i onship betwe en 

NO emi s s ions and oxi dant format i on i s  not suf f i c ient l y  we l l  un

derstood to quant i fy t he e f fect of these emi s s ion s . I t  i s  known , 

however , t hat oxi dant leve l s  i n  t he immed i at e  v i c i n i t y  o f  t he o i l  

f i e l d  equipment wi l l  be reduced a s  t he NO re act s i n  part with t he 

avai l able o
3 

to create N02 . The sub s t ant ial reduct ion in HC lev

e l s  s houl d  resu l t  in some reduct ion in oxi dant format i on due t o  

t he ro l e  o f  H C  a s  a pr ime p recursor in oxi dant re act ions . 

5 . 2 . 7  Sul f at e  

No sub s t ant i at e d  sul f at e  leve l exceedances have been 

measured in t he west e rn Kern Count y area . During most seasons 

of t he year , t he general l y  low average r e l at ive humi dity in t he 

are a  t ends t o  i n h i b i t  sul fate format i on as mo st sul f at e  p roduc

t ion mechan i sms require humidi t y  in exces s  o f  70 percent . The 

ext ent to whi ch s u l f at e  is cause d  by t ran s format ion o f  generator 

so2 emi s s ion s is not ful l y  under s t ood at t h i s  t ime . ·At any 

rat e , t he n e g l i g i b l e  incre ase i n  so2 emi s s ions whi ch wi l l  occur 

as a resu l t  of t he proj e ct propo sed in t h i s  st udy wi l l  result 

i n  on ly a negl igible in crease in ant hropogen i c  sul f at e . 

5 . 2 . 8  Nit rate 

No S t at e or Federal st andards ex ist for n it rate lev

e l s ; however , t hey do cont r ibut e to part iculate l eve l s . L it t le 

i s  known at t h i s  t ime which cou l d  quant i fy t he i r  format ion . 

Phot ochemical processes ass i st in n i t rate format ion as doe s  t he 

presence o f  ammon i a .  I t  i s  po s s ible t hat some n it rat e format ion 
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cou l d  occur from t he NPR- 1  exp an s i on proj ect , but t h e  ext ent t o  

wh ich t he ni t rate wou ld chan ge t he p roj ected p art i culate concen

t rat ions is unknown . 
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5 .  2 .  9., Con c lusions 

As a re sult of t h i s  an alys i s , seve ral conc lusions are 

re ached : ( 1 ) no Amb ien t Air Qua l i t y  st an dards have been exceed

e d ; ( 2 )  t he exp an s ion of NPR- 1 wi l l  not de grade t he exi s t in g  am

b i ent air qual i t y ; an d ( 3 )  t he air qual i t y , in some inst ances , 

such as t he case fo r hydro carbon s ,  wi l l  actual l y  be bene f i ci al , 

due to t he in creased us age o f  p o l lut i on con t ro l  equipmen t .  
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APPEN D I X  P 

D I SCUSS I ON O F  I NCREASED PRODUCT ION  AT N PR- 1 AND 
TH E CRUDE O I L  SUPPLY AND DEMAND S I TUAT I ON I N  CAL I FORN IA 

1 .  I NTRODUCT ION 

A ba s i c  po l i cy obj ect ive for i ncreased crude o i l  production  at NPR- 1 

i s  to i ncrease overa l l domest i c  product i on of crude o i l ,  the nat i on ' s  

l ead i ng  source of energy , and thus reduce dependence on  forei gn supp l ies . 

Reduced imports w i l l a l so favorabl y  impact the nat i on ' s  bal ance of 

payments . After many years as  the worl d l eader in oi l producti on ,  the 

Uni ted States began  to import more o i l  than it exported in 1 947 . The 

proporti on  of imported oi l stead i ly grew to 2 1 % of domest i c  consumpt i on 
i n  1 965 , 37% i n  1 974 , and 45% i n  September 1 978 , refl ect i ng the affl uent 

l i festyl es tha t  emerged in the Un i ted States after 1 945 . However , th i s  

l evel  of imports resu l ted i n  a vu l nerab i l i ty whi ch was dramatica l l y  

demonstrated during  the embargo o f  1 973-74.  

Whi l e  an obj ect ive of increased E l k H i l l s  producti on is  to decrease 

Un i ted States dependence on forei gn  so urces , the recent arr i val  of 
A l a s kan North S l ope o i l on the West Coast and i ncreased Ca l i forn i a  

offshore production have ra i sed questi ons about the impact E l k H i l l s  

product ion  wi l l  have o n  the Ca l i forn i a  o i l mar ke t .  Two recent stud ie s  
have dea l t wi th  th i s i s sue .  The government contracted wi th the  Pace 

Company to study the impact that NPR-1  crude wi l l  have on  the competi t i ve 

mar ket .  Thi s study was compl eted i n  August 1 97 7 ,  j u st  a s  A l a s kan o i l 

began to reach  the West Coast .  Another study enti t l ed " Effects of 

A l a s kan North S l ope and Conti nued Crude O i l Production  at El k H i l l s  

Naval  Petrol eum Reserve" was prepared by the Genera l Accounti ng Off ice 
i n  J u ly 1 978.  

The purpose of th i s  append ix  is  to eva l uate the i mpacts of El k H i l l s  

producti on at maximum effic ient rate on the West Coast marke t ,  based upon 
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the two studi es c i ted above and other ava i l a b l e  data . The petrol eum 

market operates i n  a h i gh ly  compl ex env i ronment .  Government reg u l ati ons , 

fore ign  events , the state of the economy , chang i ng l i festyl es , and even 

the weather  i nfl uence the demand for petro l eum products . G i ven thi s 

s i tuation , i t  i s  extremely d ifficu l t to establ i sh prec i sely how one 

part i cu l ar  act i o n ,  such as increased production  at one l ocati on , wi l l  

have on  the overa l l market .  Nonethe l ess , by rev i ew i ng avai l abl e data , 
i t  i s  po ss i bl e  to draw some i nferences about the i mpact of i ncreas i ng 
E l k H i l l s  product i ons . 

2 .  THE CAL I FORN IA PETROL EUM MARKET 

Unti l fu l l - scal e  A l as kan o i l  producti on began i n  1 97 8 ,  Cal i forn i a  

was the thi rd l argest crude o i l producing  state . H i s tori ca l l y ,  

Cal i forn i a  ha s operated a s  a rel atively  i sol ated market ,- consum i ng the 

o i l  i t  produced.  About  hal f  the state ' s  product ion i s  by i ndependent 

producers .  Ca l i fornia  crudes tend to be 1 1heavy 11 and 1 1 sour 1 1 • E l k H i l l s 
crude , however , i s  of better qual i ty ,  bei ng l i ghter and l ower i n  su l fur 

content ( 0 . 4 to 0 . 7  percent ) .  L i g ht crudes are des i rab l e because they 
yi el d more gaso l i ne and  j et fuel . Heavy crudes yie l d  greater amounts 

of res i dua l  fuel o i l .  Cal i forn i a ' s  a i r  qua l i ty standards req u i re a l ow 

s u l fur content i n  fuel o i l .  I ndones i an  crude , due to i ts very l ow 

s u l fur content ( . 05 to 0 . 7  percent )  i s  i mported i nto Cal i forn i a  for the 

producti on  of res i dua l  fuel o i l ,  much of whi ch i s  u sed by uti l i ty compan i es 

to generate el ectri c i ty .  Only two refi ner i e s  i n  the state are equi pped 
wi th desu l fur i zation capabi l i ty and econom i c  cons i dera t i ons  d i ctate 
aga i ns t  further i nsta l l at ion  of desu l furi zat i on equ i pment i n  the near

term . Thus , E l k H i l l s  product i on cannot be  expected to greatly d i sp l ace 
i mports of I ndones i an crude o i l .  Most Cal i forn i a  ref iners desi re the 
very l ow s u l fur I ndonesi an crude to bl end wi th hi gher  s u l fur Al a s kan 

North S l o pe crude to produce a res i dual  fuel whi ch  meets Ca l i forni a ' s  
stri ngent a i r  qua l i ty standard s .  
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3 o ALASKAN NORTH SLOPE PRODUCT ION 

I n  J u l y ,  1 977 , the fi rst oi l produced at Al a s ka ' s  North S l ope 
reached Val dez , the southern terminus  of the Trans  Al a skan P i pel i ne o  

Producti on s teadi l y  i ncreased after that and  reached the pi pel i ne 1 s  

capac i ty of 1 , 1 50 , 000 barrel s per day i n  March 1 978 . Ownersh i p of 

A l a s kan crude i s  a l l ocated as fol l ows : SOH IO/BP  49% ;  Atl ant ic  Ri chfie l d 

2 1 % ;  Exxon 20% ; Mobi l 5% ; others 6% . *  The three maj or partners , excl ud i ng 

SOH IO/BP , have West Coast refi neries  to whi ch they sh i p most  of thei r 

Al a s kan o i l .  The rema i nder i s  be i ng so l d  to other West Coa st  refi ner ies  
or  i s  be i ng sh i pped through the Panama Cana l to Gu l f  and East Coa st  
ref i ner ies . Some of the A l a s kan oi l used at West Coast  refi ner ies  has 

d i sp l aced forei gn o i l . *  SOH IO/BP  i s  seeki ng approva l for a p i pel i ne 
from Long Beach , Cal i forn i a  to M i dl and , Texas to transport i ts A l a s kan 

o i l .  At the present t ime , SOHIO/BP  is  sel l i ng i ts s hare to other West 

Coast  refi neri es , or  s h i p p i ng it  through the Panama Canal . 

4 . THE WEST COAST O I L  SURPLUS 

The advent of A l a s kan o i l product i on has resu l ted i n  a temporary 

surp l us of  o i l  on  the West Coast and cal l s  i nto questi on the impact that 

addi ti onal new crude suppl ie s  from E l k H i l l s  wi l l  have on thi s surp l us 

s i tuati o n .  

Severa l ea st-west pi pel i nes have been proposed to del i ver A l a s kan 
crude to the Mi dwest and Ea stern markets where it  is needed . However , 

comp l eti on  of these p i pel i nes i s  years away . SOH I0 1 s  proposa l  for a 

p i pel i ne from Long Beach to Mi d l and , Texas has recently cl eared several 

important hurd l es , i ncl ud i ng ( 1 ) an  i nnovat i ve agreement wi th the State 

to reduce a i r  emi s s i ons  for other pol l uters to compensate for proj ected 

em i s s i ons  from the o i l termi nal , and ( 2 )  support from the c i t i zens of 
Long Beach i n  a referendum . Nonethe l es s ,  the SOH I O  proj ect faces further 
tests before i t  can be constructed . The SOH IO pi pel i ne  wi l l  prov i de 

a potent i a l  outl et for E l k H i l s  crude . I n  the meantime ,  E l k H i l l s  
producti on  mu st  be marketed i n  Cal i forn i a . 

*Pac ifi c O i l Worl d ,  May 1 978 ; GAO Report , J u l y  1 978 
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According to the Cal i forn i a  I ndependent Producers Assoc i ati on* ,  

E l k H i l l s  product i on wi l l  have an adverse effect on i ndependent producers . 

The government comm i s s i oned a study i n  1 97 7  by the Pace Company , 

to assess  the effect of E l k H i l l s  crude product i on on Cal i forn i a  

mar kets . The study conc l uded that the surp l u s  s i tuat i on wou l d  l ead to 

price  pressure on  l ocal l y  produced crude o i l . The Pace study suggested 

that l i ttl e Cal i forn i a  o i l  wou l d  actua l ly  be shut i t ,  because the 

Department  of Energy wou l d  step i n  to encourage conti nued Cal i forn i a  

product ion  ( whi ch i t  has done by way of rev i s i ons t o  the enti tl ements 

p rogram ) . The report recommended that producti on  at  E l k H i l l s  be hel d 

to a l ow l evel unt i l d i rect crude o i l transporta ti on  to the Gu l f  Coast  
or  Mi dwest  i s  ava i l abl e .  

Accordi ng to the more recent GAO report , no quanti f iab l e  evi dence 
was found to s how that E l k H i l l s  producti on  was l imi t i ng other  Cal i forn i a  

producti o n .  Much o f  the concern o f  Cal i forn i a  i ndependent producers 

seems to have been di rected at the enti tl ements program . The O i l  and 

Gas Journal reported recently that adj ustments by the Department  of 
. 

Energy i n  the enti tl ements  program have rel i eved thi s  concern and 
1 1  • • • that v i rtual ly  al l Ca l i forn i a  product i on now has a market . 1 1** 

The GAO report concl uded that a l though the Al a s kan product ion i s  

resu l t i ng i n  an excess of o i l  suppl y over demand on the Wes t  Coast 

( es timated in Apr i l 1 978 to be 580 , 000 barrel s per day ) , benefi ts 

sti l l  accrue to our nat i onal i n terest from producti on  at  El k H i l l s  

i ncl ud i ng improvements i n  the bal ance of payments and d i sp l acement of 
crude o i l imports . 

*See testimony of Stephan Pehan i c h  at publ i c  hear i ng ,  Secti on  X .  

**O i l  and Gas Journal , December 4 ,  1 978 ,  p .  47 . 
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Wi th respect to the o i l  surp l us ,  three opti ons were i denti fied to 

resol ve thi s prob l em :  

( 1 ) an exchange of o i l  wi th Japan , an a l ternati ve the 

Admi n i s tra tion  has dec i ded agai n st ;  

( 2 )  shi pment of excess crude oi l by p i pel i ne to the Mi dwest 

and Ea st , an option favored by the GAO , but as noted 

above , pi pe1 i nes have not yet been cons tructed ; 
( 3 )  s h i pment of excess  crudes to the Gu l f  and East coasts 

by tan ke r  through the Panama Canal , the course bei n g  

ta ken a t  present , a t  add i t i ona l transportat ion costs ; 

5 .  USE  OF  NATURAL GAS AT E L K  H I LLS  

The Nava l  Petrol eum Reserves Producti on Act of  1 976  requ i res that 

the petrol eum reserves be produced at the i r  maximum eff i c i ent rate 

cons i s tent wi th  sound eng i neer i ng  practi ces .  To do thi s at  E l k H i l l s ,  

the Government i nj ects res i due gas i nto the reservo i r  to ma i nta i n  press ure 

and  to i n s ure maximum recovery of hydroca rbons ( oi l , l i q u i d petrol eum 

gas  products , and natura l  gas ) .  Thus the proposed method of producti on , 

i nc l ud i ng i nj ect ion of res i due gas , at thi s t ime , i s  i n  accord wi th 

enacted energy l eg i s l ati on . A water-fl ood prog ram ha s been i n i t iated 

at E l k H i l l s  as an eventual repl acement of res i dual dry gas i nj ect ion  

i n  certa i n  reservo i rs .  I f  successfu l , some gas wi l l  be ava i l ab l e  for 

sa l e .  Al though immediate production and sa l e  of the gas wou l d  res u l t  
i n  a current i ncrease  i n  domesti c  gas product ion  such prema ture 

production  pr ior  to a successful  water i nj ect ion p rogram wou l d  cause 

a s i gn i fi cant decrease in the u l t i mate hydrocarbon recovery from E l k  
H i l l s  and i s , therefore , undes i rabl e .  When the major i ty of the E l k 
H i l l s  o i l has been depl eted or natura l  gas i s  no l onger needed to 
ma i nta i n  max imum effic ient recovery l evel s ,  i t  can be produced and 

marketed . 
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6 .  CONCLUS ION 

Devel opment of E l k H i l l s  to produce o i l  at the maximum eff ic ient 

rate is  the resu l t  of a Congress i ona l  mandate i ntended to  reduce the  

U n i ted States ' dependence on forei gn  oi l and  aid  the ba l ance of payments . 

However , the l arge-scal e production  of A l a s kan oi l ,  the need to conti n ue 

i mports of l ow-su l fur I ndones ian crude i nto Ca l i forn i a  for env i ronmenta l 

rea sons , and the absence of pi pel i ne transmi s s i on eastward have combi ned 

to res u l t i n  a surp l u s  of crude oi l on the West Coa s t .  Nonethe l ess , 
there i s  ev i dence that A l as kan and E l k H i l l s  producti on are di sp l aci ng 

some i mports and a i d i ng the nation ' s  ba l ance of payments . Excess 
product ion  i s  presently bei ng sh i pped by tan ker  to G u l f  and East Coast 

ports . There i s  no di rect evi dence of i ndependent producers be i ng 

shut- i n  as  a res u l t of E l k H i l l s  product i on . Accord i n g l y ,  the i n tent 

of t he Congress i onal  mandate i s  bei ng met by E l k H i l l s  p roducti on . 
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